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ABSTRACT 
This study evaluates how prehispanic central Mexicans made stone tools—
primarily from obsidian—and used them in their homes over a period of 3,000 years. 
Mesoamerican scholars have often assumed the functional purposes of different lithic 
tools based on their material or technological attributes. Most limit their studies to single 
sites and extrapolate broader reconstructions of economic activities. I assess stone tool 
functions and associated economic activities through technological analyses of more than 
43,000 lithic artifacts and, in addition, a feasibility study for high magnification use-wear 
analysis utilizing 589 of these artifacts from multiple household contexts in the central 
Mexican villages of Amomoloc (900-650 B.C.), Tetel (750-500 B.C.), and Mesitas (600-
500 B.C.); the town of La Laguna (600 B.C.-A.D. 150); the city of Teotihuacan (A.D. 
200-550); and the Aztec village of Cihuatecpan (A.D. 1150-1550). 
I determine that pressure blades—the most common tool form—were 
multifunctional. They were regularly modified via pressure trimming or notching and 
recycled through bipolar percussion to suit specific tasks. Blade production error rates 
decreased consistently, especially after the invention of core platform grinding near the 
 ix 
end of the Classic period (A.D. 100-600). Preliminary results of the use-wear feasibility 
study suggest that certain tools became associated with specific tasks. Scrapers were 
mainly used to produce goods of maguey, wood, and hide. People came to use hafted 
atlatl dart points and bifacial knives almost exclusively for hunting and meat butchering 
tasks, respectively, and smaller bifacial drills mostly for shell craft production. Bipolar 
tools created through anvil percussion were more common during the Formative period 
(1500 B.C.-A.D. 100), when they were probably used as expedient kitchen utensils. 
Obsidian tools in central Mexico were not exclusively staple goods. Ritual 
bloodletting implements are spatially associated with communal altars and commoner 
and elite residences, but after the Epiclassic period (A.D. 600-900) bloodletting was 
restricted primarily to temples. Likewise, although weaponry was common during the 
Classic through Postclassic periods, and jewelry was relatively common during the Late 
Postclassic period (A.D. 1325-1521), in prehispanic times their spatial distributions were 
much more restricted across site contexts compared to obsidian staple goods. 
I demonstrate that in prehispanic central Mexico stone tools were produced and 
used primarily in household spaces, contrary to models that have emphasized sponsorship 
by elites or religious institutions. Residents produced stone tools in their homes primarily 
to satisfy their own needs during the Formative period. As rising populations contributed 
to urban densities and the development of marketplace economies, household lithic 
production increased to satisfy broader consumer demand. Producing households often 
specialized in blade production or followed a multicrafting strategy, in which the scale of 
production exceeded their own needs. 
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Chapter 1 
Introduction: A Comparative Research Design for Mesoamerican Lithic Economies 
 
Introduction 
 Archaeological research is equipped to study how increasing population sizes and 
densities, political and religious institutions, social customs, and households affected the 
growth and transformation of economic systems. This study evaluates different 
household lithic production strategies and consumption patterns to assess their 
contributions to the growth and transformation of economic systems in prehispanic 
central Mexico. Central Mexico represents one of the most important regions of the globe 
for the comparative study of economic systems. The region comprises different lowland 
tropical and highland sub-tropical environmental zones due to variations in elevations 
and precipitation, which provided a wide array of natural and agricultural resources for 
prehispanic groups over a period of 3,000 years. The economies of ancient Mesoamerica 
were embedded in social institutions (Polanyi 2001), yet also shaped by individual 
entrepreneurs (Hirth 2016). The rise of commercialism in ancient Mesoamerica was 
linked more closely to the growth of interconnected marketplaces, rather than 
technological advancements linked to the mass production and distribution of goods. 
Higher levels of commercialism—independent of political or social institutions—were 
linked to greater variation in the types of goods produced and consumed. Spanish 
conquistadors marveled at the scale of market activity and the variety of goods and 
services available in the marketplaces of central Mexico, despite the absence of a free 
market in labor and some of the greatest transportation constraints in the ancient world. 
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Aztec codices and Colonial period accounts provide one perspective on economic 
production systems, distribution networks, and consumption activities in central Mexico. 
However, archaeological investigations in the region have begun to distinguish the 
nuances of socioeconomic processes linked to the growth of urban societies and the 
formation of some of ancient Mesoamerica’s most formidable political states and empires 
more effectively than textual analyses alone can provide (Figure 1.1 and Figure 1.2). In 
particular, decades of research conducted with empirically rigorous methodologies have 
been devoted to understanding how the prehispanic societies of central Mexico made use 
of one of the most prized natural resources found in their volcanic landscape: obsidian. 
Every single person in prehispanic central Mexico likely used a stone tool at least once 
during his or her lifetime, and most had probably used an obsidian stone tool.
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Figure 1.2. Satellite imagery of (a) central Mexico and (b) a closer view of the Basin of 
Mexico and Teotihuacan Valley along with the locations of obsidian sources and 
important Classic (A.D. 100-600), Epiclassic (A.D. 600-900), Early Postclassic (A.D. 
900-1200), and Late Postclassic (A.D. 1325-1521) sites mentioned in the text. 
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Obsidian forms through the rapid cooling of felsic lava flows, and its minimal 
crystallization helps to make its microns-thin, brittle edge the sharpest in nature. If an 
obsidian flake could serve as a highly effective cutting edge, why did the prehispanic 
inhabitants of central Mexico employ different production techniques to create a wide 
variety of tool forms, including a highly specific implement for ritual bloodletting that 
could have been accomplished with that simple flake? A comprehensive and empirically 
supported answer to this question is elusive despite the research that has refined the 
field’s understanding of lithic production techniques, the exploitation and exchange of 
different obsidian sources, systems of market exchange, state ceremonialism and 
economic ventures, and household multicrafting strategies. This study aims to improve 
current knowledge of the social organization of technology and tool functions through 
time, using an approach that is grounded in comparative technological analysis and 
assesses the feasibility of high magnification use-wear polish and residue analyses on 
obsidian stone tools using low-cost equipment. This study and its initial and very limited 
experimental results help to advance use-wear studies in ancient Mesoamerica and serve 
as a comparative resource for scholars who research obsidian use-wear patterns in other 
parts of the world (e.g., Hurcombe 1992; Kononenko 2011). 
The primary objective of this study is to evaluate how prehispanic peoples from 
rural villages, towns, and urban cities in Mexico’s central highlands made and used stone 
tools in their homes according to different production strategies and consumption 
patterns. This research is focused on households because recent archaeological findings 
indicate that households and independent consumer demand were integral to the 
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formation of broader economic structures in ancient societies. In many parts of the world, 
craft production was primarily a household activity without oversight or control by 
political states or religious institutions. Household tools are also useful because they 
reveal examples of technological advancement, patterns of exchange in nearby 
marketplaces or long distance trade, and ritual behaviors including bloodletting and 
communication with deceased ancestors. Moreover, household assemblages often reflect 
the intersecting dynamics of political, ritual, and domestic economies in ancient societies. 
All of these factors shaped the study’s research design, which reflects an interest in 
comparative approaches to the anthropological study of ancient economies by conducting 
regional diachronic and synchronic analyses on lithic assemblages. 
 
Comparative Approaches to the Study of Ancient Economies 
 Unlike formalist neoclassical economics, which assumes that humans only make 
“rational” economic decisions, the discipline of economic anthropology focuses on 
analyzing the natural landscapes and sociocultural variables that affect systems of 
economic acquisition, production, distribution, and consumption in different sectors of 
society (Earle 2003; Feinman 2008, 2017). Time itself is not a simple and consistent 
variable in the study of modern or ancient economies because human societies do not 
change cultural practices uniformly, or at a uniform rate. Thus the study of economic 
activities requires a comparative approach to contextualize data in both space and time. 
Using archaeological data through a comparative approach (e.g., Smith 2012) 
avoids culture-bound theorizing and helps to evaluate models of economic behavior 
 7 
gleaned from studies around the world. Comparative approaches can be tailored to either 
systematic or intensive research questions. Systematic studies employ large sample sizes 
and typically use statistical methods of inferences, whereas intensive studies analyze a 
small number of cases to higher degrees of depth and contextualization (Smith and 
Peregrine 2012:7). Increasing levels of data sharing between researchers have recently 
enabled scholars to address broader anthropological questions that require systematic 
evaluations of robust regional datasets. Comparative research often requires international 
coordination between different professionals and their institutions in order to gain access 
to artifacts from different sites. This dissertation reflects the collaboration of eight or 
more archaeologists representing five institutions, and the research design is significant 
on a practical level because it includes lithic collections recovered from past excavation 
and survey projects, which had only been investigated to a small degree. 
The study of ancient economies has been revived during the last 15 years due to 
this notable increase in comparative research. In his review of archaeological approaches 
to the study of ancient state economies, Smith (2004:73) finds that material culture 
models of economic practices and institutions and comparative studies of ancient state 
economies were notably lacking until the early 2000’s. Written records were often the 
primary, and sometimes the only, data source that scholars used to reconstruct the 
workings of ancient economies. This approach is highly problematic because written 
records are inherently biased towards economic producers, and most often elite economic 
producers, at the expense of consumers and their daily lives. Archaeology’s greatest 
contribution to the comparative study of economies is its ability to analyze consumption 
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in domestic contexts, which are not often the subjects of written records. Twenty years of 
research under The Garbage Project under the auspices of the University of Arizona has 
also demonstrated that archaeological research can identify household consumption 
patterns more accurately than information acquired directly from consumers to 
interviewers (Rathje and Murphy 2001). Archaeology is well suited for studying the 
broader impacts of technological change and economic structures on individual 
households and their residents because it can reconstruct and compare production and 
consumption patterns over space and time. In a similar way, the US Bureau of Labor 
Statistics measures the expenditures and incomes of consumer units (i.e. families or 
households) to produce the annual Consumer Expenditure Survey, which provides 
economic policymakers with data for determining the impacts of policy changes on 
different economic groups. By amassing economic data from different types of 
households, archaeologists can investigate how broader socioeconomic processes 
operated within ancient societies and affected ancient peoples over the course of time. 
Although lithic analysts working in Mesoamerica have used stone tools to explore 
a variety of topics, the field lacks synchronic and diachronic comparisons of lithic 
production strategies, lithic consumption patterns, and the functions of different tool 
forms in consumption contexts. Most studies examine economic activities only within the 
spatial and chronological boundaries of a site. Other obstacles for comparative studies 
include single phase occupation histories, which inherently limit diachronic analysis, and 
the lack of finer temporal controls on many ceramic phases that span two or three 
centuries in different regions of Mesoamerica (Cowgill 2015a). This study seeks to 
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overcome these obstacles by identifying lithic production and consumption patterns from 
a variety of securely excavated household contexts in a sample of chronologically 
successive sites through both synchronic and diachronic comparative frameworks. 
 
The Objectives and Research Questions 
This study addresses the need for a diachronic and comparative study of 
technology in ancient Mesoamerica by evaluating lithic production strategies and 
consumption patterns in the domestic contexts of six prehispanic central Mexican sites. 
The study’s contributions include the technological analysis of more than 43,000 lithic 
artifacts and the application of high magnification use-wear analysis to 589 specimens 
from the sites of Amomoloc (900-650 B.C.), Tetel (750-500 B.C.), Mesitas (600-500 
B.C.), La Laguna (600 B.C.-A.D. 150), Teotihuacan (A.D. 200-550), and Cihuatecpan 
(A.D. 1150-1550) (Figure 1.1, Figure 1.2, and Table 1.1). These six sites provide an 
appropriate diachronic sample for addressing the research questions of this study because 
they offer geographic proximity, diversity in community size, and contexts that include 
occupation floors from commoner and elite households, middens, domestic burials, and 
production loci. While the interpretations also draw from additional lines of reported 
evidence, this study focuses on lithic artifacts because of their ability to serve as 
economic indicators for a variety of activities such as food processing, suprahousehold 
feasting, market exchange, warfare, and domestic ritual, as well as their ubiquity in the 
archaeological record. Using multiple research methods generates diverse datasets that 
can be interpreted in isolation or comparatively. This study’s complementary approach 
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that combines technological and high magnification use-wear analyses is able to test 
working hypotheses about domestic lithic production, consumption patterns, and the 
functional uses of different stone tools in domestic spaces (see below), while 
simultaneously opening the door for wider comparative lithic analysis within and outside 
the boundaries of ancient Mesoamerica. 
 
Table 1.1. Central Mexican Chronology and Occupation Periods for Sites in the Study. 
Dates Regional Period Site Chronology 
1550 
Early Colonial 
 
1521 
Cihuatecpan 
1400 
Late Postclassic 
1200 
1150 
Early Postclassic 1100 
 
900 
700 
Epiclassic 
600 
550 
Classic 
400 
Tlajinga District, Teotihuacan 
200 
150  
A.D. 100 
0 La Laguna (Second Occupation) 
Terminal Formative 
100 B.C. 
200 
Late Formative 
 
400   
500   
La Laguna (First 
Occupation) 
550 
Middle Formative 
Las 
Mesitas 
Tetel 
600 
650  
 750 
Amomoloc 
900  
1100 
Early Formative  1300 
1500 
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Research question 1: How was domestic lithic production organized differently, if at all, 
within sites over time? 
 In order to answer the first research question one must identify each lithic 
producing household’s strategies such as independent household production, specialized 
production of one or multiple (multicrafting) goods, production for use and/or exchange, 
part-time or full-time production, and resource accumulation. In Chapter Three, I explain 
how the methods of technological analysis and high-magnification use-wear analysis can 
identify these different strategies based on archaeologically visible expectations. During 
the initial fieldwork stages, which focused on the Formative period sites, I began to 
hypothesize that differences in the organization of domestic lithic production within sites 
were more pronounced based on community population size than by change or 
technological advancement over time. In their discussion of archaeological data threads 
for comparative analysis, Drennan and Peterson (2012:74) note the importance of 
understanding how variations in demographic density at site and regional settlement 
scales can affect the development of larger social formations. They avoid identifying 
population growth as the prime mover for cultural change, but they argue that it was more 
influential than many other items in their list. Accordingly, I hypothesized that the 
sample from the ancient metropolis of Teotihuacan would demonstrate more refined 
blade reduction sequences aided by improved knapper skill levels; specialized tool 
production among certain households; higher blade production output volumes among 
certain households; and the standardization of blade and blade core sizes. The presence of 
these indices reflect the different organizational conditions for domestic lithic production 
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in an urban setting, where blade production for market exchange was a priority for certain 
households with blade production specialists, compared to villages and towns, where 
inhabitants often produced a diverse array of tools according to household or 
multicrafting strategies based on respective production scales primarily for use in various 
domestic activities. This hypothesis is supported by lithic studies at the Epiclassic (A.D. 
600-900) urban center of Xochicalco, where blade production for local market exchange 
has been identified (Hirth 2006a). 
The strong absence of these indices, which are evident in cities such as 
Teotihuacan and Xochicalco, at Cihuatecpan (a rural, Aztec period center of around 
1,000 residents) could demonstrate that regional community sizes affected the 
organization of domestic lithic production economies more than general change or 
technological advancement over time. In fact, research on the economies of 
contemporaneous sites such as Xaltocan (Brumfiel 2005), Huexotla (Brumfiel 1976, 
1980, 1983), and Xico (Brumfiel 1986) indicates that craft production often remained an 
intermittent and non-specialized activity even after incorporation into the Aztec Triple 
Alliance. In contrast, the close proximity of the Otumba obsidian source to Cihuatecpan 
and possible tribute demands exacted by the Triple Alliance—who mandated labor 
tribute from residents living near the Sierra de Las Navajas source and largely controlled 
its distribution (Pastrana and Domínguez 2009)—may have created a different 
organization for domestic lithic production similar to the specialized household obsidian 
workshops at the city-state of Otumba (Charlton et al. 2000). Finally, I posited that 
technological experimentations and advances were created within domestic economies—
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rather than introduced from outside sources such as political and religious institutions—
consistently over time. This hypothesis would be confirmed by evidence for 
technological changes and experimentations in reduction sequences in the lithic 
assemblages of one or more households at each site compared to the site that immediately 
follows it in the diachronic sample. 
 
Research question 2: How were stone tools consumed and used for specific tasks in 
domestic spaces within sites over time? 
The second research question shifts the study’s attention away from tool 
production to tool consumption and the functional uses of different tool forms. Certain 
tools may have been acquired and used indiscriminately for various household tasks, or 
they may have been used for certain food or craft production activities that exceeded 
individual household demands. In ancient Mesoamerica, one of the more specific 
domestic production strategies was multicrafting, which involved the intersection of 
different craft producing activities that all exceeded the producing household’s 
consumption needs (Hirth 2009). This study is among the first to evaluate multicrafting 
strategies in terms of lithic production and consumption using a diachronic sample of 
sites located in the same region. First, I hypothesized that tool functions were unrelated to 
raw material sources of obsidian as seen on the site level over time. This hypothesis 
would be supported by evidence for unrestrictive tool functions, determined through high 
magnification use-wear analysis, associated with an obsidian source in site wide 
assemblages compared over time. Next, I hypothesized that all distinct stone tool forms 
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with use-wear aside from bloodletters, eccentrics, and personal adornments were used 
consistently over time in household assemblages for a highly diverse set of activities 
related to food processing, craft production, and household gear and maintenance. 
Furthermore, I hypothesized that tools such as blades, scrapers, and bifaces were used for 
a multitude of quotidian tasks rather than a predominance of form-specific tasks. This 
hypothesis would be supported by a wide variety of polish types and striation patterns 
that span all tool forms, aside from ceremonial/ritual tools and personal adornments, in 
all assemblages compared between residences in the same site and overall site patterns 
compared over time. As the following chapters demonstrate, this last hypothesis is 
rejected by data which indicate that tool specialization actually increased over time, 
specifically during the Postclassic period.  
 
Organization of the Study 
 The chapters in this study are structured chronologically in order to address the 
research questions effectively. Chapter Two begins by outlining three theoretical 
approaches to the study of ancient economies—political economy, ritual economy, and 
domestic economy—and then applying these approaches to a chronological summary of 
prior lithic studies conducted in central Mexico. The political economy approach focuses 
primarily on the identification of economic activities associated with major social 
institutions such as political capitals, state-sponsored ceremonies and religious events, 
and the building of public monuments. Broader debates linked to political economies 
focus on the degrees to which elites were able to control craft production in type and 
 15 
scale on the household level as well as the roles of political economies as prime movers 
for technological advancement and cultural change. The ritual economy approach is 
concerned with deducing the emic meanings or social values linked to economic 
activities, and especially activities linked to objects used in rituals, which often affected 
power dynamics and the creation and maintenance of shared ideologies in ancient 
societies. The domestic economy seeks to explain the underlying structures of ancient 
economies that operated independently from institutions through the lens of household 
archaeology. The chronological sections cover the growth of obsidian exploitation, 
regional exchange networks, and urban landscapes during the Early (1500-900 B.C.), 
Middle (900-500 B.C.), Late (500-100 B.C.), and Terminal (100 B.C.-A.D. 100) 
Formative periods; the dynamics between population nucleation, political state formation, 
urban living structures, and lithic economies at Teotihuacan during the Classic period 
(A.D. 100-600); the rise of competitive waring city-states linked with the reorganization 
of obsidian market systems and the spread of technological innovations during the 
Epiclassic period (A.D. 600-900); and increasing macroregional trade and potential 
control over obsidian linked to the geopolitics of the Early Postclassic (A.D. 900-1200) 
Tula state and the Late Postclassic (A.D. 1325-1521) Aztec Triple Alliance. 
 Chapter Three outlines the study’s research methods and interpretive frameworks 
used to reconstruct domestic lithic production strategies, consumption patterns, and the 
functions of different tool forms. The technological classifications on more than 43,000 
pieces of obsidian permit both quantitative and qualitative data comparisons between 
assemblages from six chronologically successive sites in central Mexico. Chapter Three 
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includes descriptions of the lithic artifact categories and explains how my classification 
methods evolved over the course of research in the field. The figures in Chapter Three 
include composite photographs of different tool forms and production debris linked to 
specific lithic industries such as bifacial knives, dart points, bipolar flakes, unifacial 
scrapers, and blades. While photographs are valuable, I also completed over 150 
drawings of lithic artifacts to show the precise details of their flake scars which indicate 
specific production methods. I present these drawings in composite formats and place 
them within relevant sections of the data chapters. 
 This study makes a contribution to the field of lithic analysis in ancient 
Mesoamerica by including a very small program of obsidian tool-use experiments and my 
initial analysis of its feasibility for identifying use-wear patterns on both experimental 
and archaeological stone tool surfaces through high magnification. Chapter Three 
explains the different approaches to use-wear analysis, defines the terminology that I use 
in this study, and illustrates how use-wear analysis has been applied effectively to lithic 
studies in the Maya region. In many respects, Mesoamerican archaeologists have already 
made significant contributions to lithic analysis by refining ancient production sequences 
based on experimental replication studies and mapping spatial distributions of production 
debris and finished tool forms to evaluate consumption practices. However, use-wear 
analysis has been underutilized in Mesoamerican archaeology compared to 
archaeological pursuits in other regions such as North America, Europe, and Oceania. 
This feasibility study’s sample of archaeological specimens (n= 589) represents my initial 
effort to begin establishing the field of use-wear analysis in central Mexico. The 
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remaining sections pertaining to use-wear analysis in Chapter Three outline my sampling 
strategy for choosing use-wear specimens that serve the research goals of the study; the 
instrument and laboratory protocol for high magnification use-wear analysis; and 
photographs of the experimental tools and their respective use-wear polish types. The 
success of these initial experiments inspires me to conduct much more experimentation 
with various controls to produce more use-wear patterns derived from working materials 
common in prehispanic central Mexican economies than I have been able to accomplish 
in this study; yet these attempts represent an important first step. More rigorous 
experimental use-wear studies building on this one in the future will allow lithic analysts 
to move from broad identifications of material categories to more specific designations 
based on polish characteristics and residues. 
 The final section of Chapter Three explains how this study combines 
technological, use-wear, and spatial datasets together to evaluate the research questions. 
Lithic production strategies can be evaluated by the identification of independent 
household production, specialized production of one or multiple (multicrafting) goods, 
production for use and/or exchange, part-time or full-time production, knapper skill 
levels, and resource accumulation strategies. Consumption patterns can be evaluated by 
the following material indices: ratios and totals of raw materials; ratios and totals of 
different tool forms; use-wear rates; types, distributions, and scales of hypothesized 
materials worked and activities performed as determined through use-wear analysis; and 
the distributions of tool forms across domestic contexts at each site. 
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 Chapter Four presents the results of technological and use-wear analyses on the 
lithic assemblages from Amomoloc, Tetel, and Las Mesitas acquired through excavations 
led by Richard Lesure and members of the Apizaco Formative Project (Lesure 2014). 
These three Formative period (900-500 BC) village sites have successively occupied 
household contexts and thus provide a means to assess diachronic changes to domestic 
lithic production strategies and consumption patterns. I outline how shifts to resource 
accumulation strategies (Carballo et al. 2007) match up with the increasing popularity of 
increasingly multifunctional blade tools at the expense of less local production of bipolar 
and bifacial tools, which both changed from multifunctional tools to tools with more 
specific functions. Domestic lithic production was not linked to a multicrafting or 
specialized strategy at all three sites. However, the production and use of blades for 
processing maguey plants for fiber extraction and pulque production increases over time. 
Among other observations, I describe two ritual bloodletters from Tetel that are 
distinguished from late-series pressure blades by fine bifacial pressure flaking and a use-
wear pattern that consists of isolated blood-like residues and short perpendicular 
striations. The two bloodletters originate from non-elite domestic contexts and thus 
counter any model that labels bloodletters as prestige goods found only in elite domestic 
contexts (Flannery and Marcus 2005; Parry 1987). The bloodletters from Tetel also signal 
the practice of ancestor worship, or at least attempts to communicate with them, which 
was a main feature of domestic ritual at coeval sites such as Chalcatzingo (700-500 B.C.) 
and Tetimpa (700-200 B.C.) and later Classic period apartment compounds at 
Teotihuacan. 
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Chapter Five includes both diachronic and synchronic analyses of the 
technological and use-wear data from lithic assemblages linked to residential contexts at 
Area F, Area H, and Area I during the Middle/Late (600-400 B.C.) and Terminal (100 
B.C.-A.D. 150) Formative occupations at the regional town of La Laguna. 
Archaeological investigations at the site were conducted under the Proyecto 
Arqueológico La Laguna (PALL) directed by David Carballo, and I assisted with the 
supervision of excavations in Area I during the final field season in 2010 and began 
analyzing its lithic assemblages in 2011. Local blade production at La Laguna continued 
to increase over time along with improving skill levels. However, I identify that higher 
skill levels did not always correlate with higher blade production outputs or social status 
within a site. This finding for Formative period La Laguna also matches the findings for 
skill levels and blade production outputs at the Late Postclassic village of Cihuatecpan 
(Chapter Seven). Area I was the primary blade production zone at Terminal Formative La 
Laguna, while Area F and Area H operated independently as secondary blade production 
zones (Walton and Carballo 2016).  
The present use-wear study shows that the blade production strategy at all of these 
locations was geared towards use and not exchange. Area I residents practiced a 
specialized lithic production strategy tailored to support suprahousehold feasting events 
at Structure 12M-3 (Carballo et al. 2014). The results from technological and use-wear 
analyses together indicate that Middle/Late Formative La Laguna household residents did 
not practice a multicrafting or specialized lithic production strategy but rather produced 
obsidian blades that were designed to be used within household spaces for tasks related 
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directly to food production as well as crafting objects from wood, bone, and shell for 
household use. This strategy continued during the Terminal Formative period, but elite 
residents of Area H also used drills for boring shell and bloodletters for domestic ritual. 
The distribution of bloodletters is limited to elite residences and public offering/altar 
contexts at La Laguna, which may signal the increasing appropriation of widely held 
religious beliefs by social elites and institutions during the Late and Terminal Formative 
periods (Carballo 2007). 
 The technological and use-wear analyses presented in Chapter Six are focused 
respectively on lithic assemblages acquired through the Teotihuacan Mapping Project’s 
(TMP) surface collections at mapping sites along the southern extent of the Avenue of the 
Dead in the Tlajinga District (Millon 1973) and recent excavations at Operation 17 and 
Operation 18 (ca. A.D. 200-550) by the Proyecto Arqueológico Tlajinga Teotihuacan 
(PATT) directed by David Carballo (2017). Kenneth Hirth directed the laboratory 
analysis of PATT’s lithics, and I participated in excavations at Op. 17 but worked 
primarily in the laboratory during the first PATT season in 2013. Lithic artifacts from the 
TMP 17A:S3E1 collection tract and the PATT Op. 17 excavations reveal centralized 
domestic lithic production focused intensively on obsidian pressure blade removal. Local 
Tlajinga knappers at 17:S3E1 were highly skilled and manufactured blades in high 
production outputs as part of a domestic multicrafting strategy to produce blades and 
other items from blades (e.g., sequins and small eccentrics) for exchange in the 
Teotihuacan and/or broader regional market system. Tlajinga 17:S3E1 residents also used 
blade tools for household food production and crafting objects from wood, bone, and 
 21 
shell. Microdebitage may also indicate slate working. The PATT obsidian use-wear data 
indicate that Amantla blades, identified by a specific alternating edge damage or retouch 
pattern, were not task-specific tools but likely hafted and slotted into wooden handles. 
Tlajinga residents used mostly blade tools to craft bone and shell objects more frequently 
near the communal patios, but woodworking and maguey processing were more common 
near the Op. 17 residence and lithic workshop. Excavators recovered a neonate burial 
deposited within a complete vessel from Op. 18, which provided a valuable context for 
testing and confirming this study’s technological and use-wear classification criteria for 
ritual bloodletters. The distribution of bloodletters is restricted to Op. 18, which may 
indicate that acts of bloodletting that linked residents from recently deceased children to 
the ancestors were part of group ritual programs in the Tlajinga District’s public patios. 
 The sections in Chapter Seven present a robust synchronic analysis of the lithic 
assemblages from eight residential contexts at the Late Postclassic (A.D. 1150-1550) 
rural Aztec village of Cihuatecpan. I consulted with Susan Toby Evans, who excavated 
the site along with Elliot Abrams in 1984 (Evans 1988), to retrieve excavation lot 
descriptions in order to determine the most reliable artifacts for use-wear analysis 
because most of Cihuatecpan was badly disturbed by modern agricultural development. 
Through our conversations and my examination of the lot descriptions, I structure the 
technological analysis in three separate sections: commoner households, the tecpan (one 
compound that combines elite residential areas with communal administrative and ritual 
functions), and all surface survey and disturbed excavation contexts across the site. The 
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use-wear analysis sections are grouped by individual household contexts for the 
specimens. 
Domestic lithic production took place in many households across Cihuatecpan, 
and the tecpan and nearby households on its terrace collectively represent a primary 
production zone near the site center. Cihuatecpan households provisioned themselves 
independently and primarily used gray obsidian from the nearby Otumba source and 
Estetes outcrop, which arrived to Cihuatecpan as raw nodules/cobbles and macrocores. I 
argue that all residents of Cihuatecpan had equal access to late-series pressure blades 
made of Sierra de las Navajas green obsidian, which was imported as prepared prismatic 
blade cores for domestic production and/or more likely brought to the site by itinerant 
blade makers (navajeros). The results from technological and use-wear analyses together 
indicate that both commoner household and tecpan residents practiced a multicrafting 
strategy by producing modified percussion blades and unifacial scraper forms for 
processing maguey, bifacial knives for processing meat and other animal products, and 
late-series pressure blades for a multitude of domestic crafting and food production tasks. 
Evans (1988) links the settlement pattern at Cihuatecpan and other dispersed terrace 
villages to maguey cultivation, and I argue that the lithic data clearly identify maguey 
processing as the main economic driver for the site. There is no evidence of specialized 
tool forms used for specific ritual functions such as bloodletting at Cihuatecpan. 
The discussions and interpretations provided in Chapter Eight summarize the 
study by evaluating domestic lithic production strategies and consumption patterns over 
the longue durée of 3,000 years in prehispanic central Mexico. I begin the chapter with a 
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basic critique of how Mesoamerican archaeologists have approached the study of stone 
tools, and more specifically the diachronic analysis of lithic industries and obsidian 
source networks. I argue that the field has done an admirable job with applying the 
methods of technological analysis and obsidian sourcing techniques (e.g., X-Ray 
Fluorescence, or XRF) but that the development and application of use-wear analysis has 
lagged behind these other methods. Earlier studies focused more on lithic production, 
whereas more recent studies have begun to focus on lithic consumption. Therefore, I am 
able to synthesize this study’s results with other lithic studies in the region to varying 
degrees based on the available published data. I organize this synthetic and diachronic 
discussion by chronological periods and structure the sections based on this study’s 
research questions focused respectively on domestic production strategies and 
consumption patterns. The study’s data are organized by lithic industries, blade 
production outputs and skill levels, distributions of finished tool forms, and distributions 
of use-wear polish types for comparative diachronic analysis. My interpretations include 
evaluations of the changes to intrasite dynamics, rather than only site-wide patterns, 
whenever excavation contexts make such exercises possible. I conclude by considering 
how households and their lithic related activities reflect the intersections and 
transformations of domestic, ritual, and political economies in prehispanic central 
Mexico. 
Chapter Nine is a concluding discussion for this study’s contributions to 
comparative research and economic anthropology highlighting the roles that population 
increases and reduced costs for social interaction via increasing population densities 
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played during courses of regional economic growth in prehispanic central Mexico. The 
increase of specialized tool forms was intimately linked to the growth of marketplaces 
over time. This discussion includes comparisons to other Old World and New World 
ancient economies to highlight the field’s growing revisions regarding the impacts of 
political institutions and their powers over economic structures. I also argue that it is vital 
to first adequately research consumption patterns and lithic tool functions within regional 
diachronic contexts before engaging in extensive comparisons of ancient Mesoamerican 
economies with the economies of other early states. 
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Chapter 2 
Modeling Lithic Economies in the Cultural Landscapes of Prehispanic Central 
Mexico 
 
Introduction 
This study follows the recent pattern of research on ancient economies in highland 
Mesoamerica. Earlier studies from the 1960’s through the 1980’s (e.g., Manzanilla 1992; 
Rathje 1971; Santley 1983; Spence 1967, 1981) focused on the identification of state-run 
political economies and mechanisms of state finance (D’Altroy and Earle 1985), while 
more recent work has identified the importance of households, independent consumer 
demand, and market exchange in the formation of economic structures (e.g., Hirth 1998, 
2006a, 2009, 2013; Hirth et al. 2013; Feinman 2017; Feinman and Garraty 2010; Garraty 
and Stark 2010; Santley and Hirth 1993). Recent advances in household archaeology also 
demonstrate the vital roles that households played in affecting broader cultural 
transformations across highland Mesoamerica (Carballo 2011a). Households thus serve 
as important subjects for the development of theoretical approaches used to interpret the 
roles of politics, rituals, and domestic practices in ancient economies. 
 This chapter explains the theoretical framework that guides the broader 
anthropological discussion on how domestic lithic activities contributed to the changing 
cultural landscapes of prehispanic central Mexico. The section on theoretical approaches 
discusses political economy, ritual economy, and domestic economy and provides context 
for applying these theories to household archaeology and lithic analysis in central 
Mexico. The remaining sections describe how lithic studies contribute to the field’s 
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understanding of the broader political, religious, and economic systems that operated and 
transformed during the Formative (1500 B.C.-A.D. 100), Classic (A.D. 100-600), 
Epiclassic (A.D. 600-900), and Postclassic (A.D. 900-1521) periods in central Mexico. 
 
Theoretical Approaches 
The framework for this study combines elements of leading economic models in 
Mesoamerican archaeology including political, ritual, and domestic economy approaches 
with a focus on household archaeology. The term “political economy” originates with 
Karl Marx (1964), who was concerned with examining the material bases of political 
power and exploring how the upper class (elites) used economic structural relationships 
to create and maintain inequality. The political economy approach was made popular in 
Mesoamerican archaeology by Rathje’s (1971) model for Maya state finance at Tikal 
during the Classic period (A.D. 250-900). Recent studies invoke the political economy 
approach focusing on the identification of economic activities associated with major 
social institutions such as political capitals, state-sponsored ceremonies and religious 
events, and the building of public monuments (e.g., D’Altroy and Earle 1985; Feinman 
and Nicholas 2004; Hodge and Smith 1994; Masson and Freidel 2002; Scarborough and 
Clark 2007). Hirth (1996) constructs a theoretical framework that outlines four principles 
that underlie the structure of political economies: (1) the accumulation of strategic 
resources; (2) context, or where and how resource accumulation takes place; (3) matrix 
control, or how elites position themselves in major social positions or roles to influence 
the production, accumulation, and flow of resources; and (4) economic ideologies, or 
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beliefs about how the economic system is structured and operates. Hirth (1996:226) 
argues that the political economy is organized to generate surplus resources and that 
elites have the ability to mobilize and control resources in all economic sectors (e.g., 
production, service, and distribution). In recent decades scholars have debated the 
degrees in which elites were able to control craft production in type and scale on the 
household level as well as the roles of political economies in technological advances and 
cultural change (e.g., Blanton et al. 2005; Feinman 2017; Feinman and Nicholas 2004; 
Hirth 1996, 2009; Inomata 2001; Masson and Freidel 2002; Muller 1997; Peregrine and 
Feinman 1996; Polanyi 2001; Saitta 1997; Scarborough and Clark 2007; Stein 2004; 
Warburton 1997). Political demands such as tribute payments and regional political 
processes such as elite-focused consumption rituals can also influence production and 
consumption choices at the household level (Brumfiel 1987). Therefore, I do not interpret 
household production strategies and consumption patterns independently from political 
economies. 
 The ritual economy approach is a hybrid perspective combining political economy 
and agency frameworks to examine the connections between worldview, political 
organization, and economic choices in ritualized behaviors—though not limited to 
religious ritual (Wells 2006; Wells and Davis-Salazar 2007; Wells and McAnany 2008). 
It is loosely defined as the way provisioning and consuming manifests worldviews and 
affects power dynamics in ideology creation. The ritual economy approach includes a 
focus on production but it is more concerned with the use or consumption of “socially 
valued goods”, rather than the tautological concept of “prestige” goods (Wells 2006:279). 
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One benefit of using the ritual economy approach is that it allows economic studies to 
examine demands—often by elites or state institutions—for socially valued goods that 
provide economic opportunities for all classes of society (e.g., jade production in the 
Maya region, discussed by Kovacevich [2007]). I use the ritual economy approach for my 
interpretations of domestic resource acquisition, production, and consumption strategies 
for lithics used in rituals in domestic and public contexts. I apply the ritual economy 
approach to interpret why specific tools forms with discrete ritual functions changed or 
remained stable over time in central Mexico. 
 The domestic economy approach frames economic theory through the lens of 
household archaeology. It is primarily concerned with examining economic processes 
outside of institutions such as organized political and/or religious groups. It argues that 
craft production was primarily a household activity independent of state control and 
pursued as a subsistence risk management strategy (Hirth 2009). Ample production 
evidence for a variety of crafts has been linked to common and elite households in both 
lowland and highland contexts through detailed excavation projects (e.g., Darras 2009; 
Healan 1993; Hirth and Andrews 2006a; Hutson et al. 2007; Inomata 2001; Santley 1993; 
Santley and Hirth 1993; Widmer 2009). Overall, domestic craft specialization—
traditionally defined by a high scale of production linked to only one artifact class—is 
considered a rare phenomenon restricted to urban contexts. I situate my interpretations of 
household lithic production strategies and organization within this growing body of 
knowledge. By examining household contexts both within and between complementary 
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sites this study provides valuable new insights concerning lithic economies in different 
socioeconomic classes and urban or rural social environments. 
The framework for this study complements research designs developed by recent 
projects that evaluate social organization based on economic production and consumption 
(Dahlin et al. 2005; Feinman et al. 2002; Haines et al. 2004) and market exchange on site 
and regional scales (Feinman and Garraty 2010; Feinman and Nicholas 2010, 2012). 
Extensive work at sites in central Mexico has produced archaeological models for using 
lithic data to detect market exchange (Hirth 1998), worker skill levels (Hirth and 
Andrews 2006b), and domestic production strategies (Hirth 2009). The methods, results, 
and interpretations from these projects help to guide the overall sampling strategy, lithic 
analytic techniques, and basic structure for interpretation in this study presented in 
Chapter Three. 
 
Emerging Lithic Economies in Formative Period (1500 B.C.-A.D. 100) Central Mexico 
Stone tools across central Mexico throughout the prehispanic sequence were made 
primarily from obsidian—which can be sourced chemically to various geologically 
discrete quarries in the region—and secondarily from local and more compositionally 
heterogeneous cryptocrystalline (i.e. chert), basaltic, and felsic stones. Major obsidian 
sources include the Mesa Central sources northeast of Mexico City (Paredón, Tulancingo, 
Otumba, and the distinctive Sierra de Las Navajas or Pachuca green obsidian); Sierra 
Madre Oriental sources in eastern Puebla and western Veracruz (Oyameles/Zaragoza, 
Guadalupe Victoria, and Orizaba); and the Ucareo-Zinapecuaro source area in Michoacan 
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(Cobean 2002) (Figure 1.1). There is no clear evidence for exclusive elite or state control 
of any obsidian source in central Mexico during any time period, yet changes in source 
utilization and increasing mining or quarrying activities correlated with changes in 
geopolitical landscapes in certain cases (Carballo et al. 2007; Charlton et al. 1978; García 
Cook et al. 2010; Hirth 2006a; Millhauser et al. 2015; Pastrana and Domínguez 2009). In 
notable contrast, political leaders were able to seize control over Ucareo obsidian 
production and restrict its distribution to the limits of Tarascan territory in west Mexico 
during the Postclassic period (Hernández and Healan 2008; Pollard and Vogel 1994). 
The increasing trade of locally produced obsidian nodules, cores, and tools over 
the course of the Formative period connected the groups of central Mexico to other 
cultural areas of Mesoamerica through natural transportation corridors leading to the Gulf 
Coast, Mixteca Alta, and Valley of Oaxaca (Blomster and Glascock 2011; Carballo and 
Pluckhahn 2007; Cobean 2002; Hirth et al. 2013; Parry 1987). The importation of 
Zinapecuaro obsidian at Coapexco (ca. 1500-1400 B.C.) also indicates a strong economic 
relationship with groups to the west of the Basin of Mexico at the onset of the Formative 
period (Boksenbaum et al. 1987). Lithic economies were one of several cultural processes 
that began to integrate the cultural traditions of both eastern and western Mesoamerica 
during the Formative period in what Plunket and Uruñuela (2012) define as the Central 
Highlands macroregion, which constitutes roughly 50,000 km² on either side of the 
Transverse Neovolcanic Axis represented by the modern states of Mexico, Tlaxcala, 
Morelos, southern Hidalgo, central Puebla, and the Federal District. Blanton and 
colleagues (2005) link the increase in obsidian production in the Central Highlands 
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during the Early to Middle Formative periods (1200-500 B.C.) to a regional economic 
transformation focused on prestige or socially valued goods, but they argue this 
transformation produced few, if any, systemic changes to agroeconomy, demography, 
market systems, or household economic strategies. However, Middle to Late Formative 
(ca. 500 B.C.) obsidian industries, and more specifically the increase in prismatic blade 
production and the growth of distribution systems (Carballo et al. 2007; De Leon et al. 
2009), began to reflect an economic transformation in regional goods—defined by links 
to regional-scale systems of tribute flow and periodic markets—in response to population 
growth, regional urbanism, and state formation (Blanton et al. 2005; Carballo 2016). 
 
The Early Formative Period (1500-900 B.C.) Central Highlands 
 The trade of obsidian prismatic blades began during the Archaic period (ca. 4000 
B.C.) (Macneish et al. 1967:22; Niederberger 1976) and expanded during the Early 
Formative period due to the emergence of segmental societies that formed alliances 
through trading ventures, rather than violent confrontations (Kelly 2005), that secured 
exotic materials (Plunket and Uruñuela 2012:9). These exotic materials such as obsidian 
were used for the production of prestige goods used to communicate social status. These 
trading ventures incorporated both small egalitarian villages and larger settlements (i.e. 
more than 1,000 residents covering over 40 ha) with more internal social differentiation 
such as Coapexco and Tlatilco (Tolstoy 1989). Joyce (1999:34-38) identifies two clusters 
in the Tlatilco burial data that emphasized obsidian production, which may indicate that 
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Early Formative residents recognized an important role for this craft and its contribution 
to the economy. 
The exploitation of local obsidian sources—primarily Otumba—was one of 
several economic drivers for the formation of small farming villages such as Altica 
(1050-800 B.C.), which acted as obsidian flake core producers in the Teotihuacan Valley 
(Charlton 1984; Stoner et al. 2015; Tolstoy et al. 1977). This Otumba obsidian trade 
network extended to sites in the Gulf Lowlands but operated primarily to the south to 
serve growing consumer demands in the Chalcatzingo region in Morelos. Petrographic, 
neutron activation analysis (NAA), and laser ablation-inductively coupled plasma-mass 
spectrometry (LA-ICP-MS) data, however, indicate that imported white ware ceramics to 
Altica and other Early and transitional Middle Formative sites in the Basin of Mexico 
came from the Gulf Coast (Stoner et al. 2015). These non-overlapping trade routes for 
different products cast doubt on earlier models that attribute the Early Formative 
foundation (1500-1100 B.C.) and subsequent Middle Formative apogee (700-500 B.C.) 
of Chalcatzingo primarily to its role as a regional redistribution or gateway center 
(Charlton 1984; Grove 1981, 1987). Formative period regional obsidian trade networks 
have been proposed to have developed due to growing elite control associated with the 
rise of chiefly centers (Clark 1987), but more recent work suggests a stronger role for 
independent consumer demand (Hirth et al. 2013). 
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The Middle Formative Period (900-500 B.C.) Central Highlands 
Middle Formative sites in the Central Highlands can be grouped into three major 
regional systems by shared stylistic and architectural canons and forms of political 
organization. The lower-elevation southern escarpment contained the sites of 
Chalcatzingo (Grove 1987), Teopantecuanitlán, and Zazacatla (Plunket and Uruñuela 
2012:12-13), which shared Olmec-related traits and iconography found at sites 
throughout southern Mesoamerica (e.g., Izapa, La Blanca, San Bartolo, and El Mirador). 
The Puebla-Tlaxcala Valley contained the sites of Amalucan (Fowler 1987), Tlalancaleca 
(García Cook 1981; Kabata and Murakami 2013), Totimehuacan (Spranz 1970), and 
Xochitecatl (Serra Puche 1998; Serra Puche and Lazcano Arce 2008; Serra Puche and 
Palavicini Beltrán 1996) where major monuments have foundations in the Middle 
Formative with more elaboration and expansion during the Late and Terminal Formative. 
Finally, the Basin of Mexico contained the sites of Temamatla (Ramírez et al. 2000) and 
Cuicuilco (Heizer and Bennyhoff 1958, 1972) where architectural cannons included 
circular and elliptical clay or stone-faced platforms and a carved obelisk. Ultimately 
Olmec cultural expressions waned towards the end of the Middle Formative and new 
religious traditions linked to urbanism arose locally in the Basin and Puebla-Tlaxcala 
regions (Carballo 2016). Carballo (2016:16) defines centers like Middle Formative 
Chalcatzingo as “functionally urban”, whereas settlements like Late Formative Cuicuilco 
and Xochitecatl exhibit stronger differentiations along multiple social axes that merit the 
title of cities. 
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Ascertaining degrees of interactions between these three zones are primary 
research objectives as archaeologists continue to look for Middle Formative occupations. 
Overall, the Middle Formative is characterized by an archaeologically-blurred distinction 
(Grove and Gillespie 2002) between either lineages using corporate strategies (Hirth 
2008) or rulers/leaders (particularly at Chalcatzingo) using network strategies (Blanton et 
al. 1996) to concentrate population at newly developed centers. Aside from local 
household production and consumption Middle Formative economies continued to focus 
on the production and trading of long-distance prestige goods, which did little to affect 
larger social dynamics such as large-scale agriculture, demographic movements, and the 
evolution of market exchange (Blanton et al. 2005). Grove and Gillespie (2002) report 
that ritual equipment such as obsidian needles, lacerators, and sub-floor graves appear in 
every residence excavated from the Cantera Phase (700-500 BC) occupation at 
Chalcatzingo, which they interpret as a dispersed village. They also recognize at least 20 
individuals—possibly leaders or dynastic founders—in the figurine assemblage, which 
indicates that Middle Formative domestic ritual economies were likely focused on 
ancestor veneration. 
Social differentiation generally increased in the Central Highlands during the 
Formative period, though its manifestations could vary from site to site (Carballo 2009, 
2011a; Plunket and Uruñuela 2012; Serra Puche and Lazcano Arce 2011). The possibility 
of elite sponsorship of prismatic blade production and trade remains a central topic of 
inquiries into the emergence of social hierarchies (Clark 1987). Key lines of evidence for 
evaluating this issue include the distribution of ritual or status related items (e.g., green 
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obsidian, bloodletters, and eccentrics) and the identification of production loci within 
sites. A model of elite sponsorship would be supported by intensive scales of obsidian 
tool production associated with institutional buildings (e.g., temples, palaces, or elite 
houses); higher knapper skill levels in institutional compared to non-elite domestic 
workshops measured by error rates and standardized tool sizes; little evidence for 
frugality in raw material use; and uneven distributions of finished products by type, size, 
and/or raw material sources. The currently earliest well-documented blade workshop 
deposit (T-37) in the Central Highlands is located near a Middle Formative period 
residence at Chalcatzingo, where part-time production is variously characterized as either 
an elite (Grove 1987:75-76) or communal (Hirth 2008) activity based on differently 
interpreted spatial associations with the deposit to one or multiple dispersed residences, 
respectively.  
A contemporaneous or only slightly later blade workshop attached to 
Xochitecatl’s Edificio del Serpiente, which used primarily Paredón obsidian, may be 
indicative of politically sponsored production within the monumental center of the site, 
perhaps undertaken as a form of labor tribute (Blanco 1998). Household blade production 
was the norm at the small Tlaxcalan villages of Tetel and Mesitas, which lacked elite 
residences and formalized public spaces during the late Middle Formative and early Late 
Formative periods (De León et al. 2009). The transition between the late Middle 
Formative and the early Late Formative witnessed a shift in obsidian procurement 
strategies away from an even mix of Sierra Madre Oriental and Mesa Central sources to a 
strong reliance on Mesa Central sources, which may have been linked to growing 
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political evolution and/or regional trade networks in Puebla-Tlaxcala (Carballo et al. 
2007). 
 
The Late (500-100 B.C.) and Terminal (100 B.C.-A.D. 100) Formative Period Central 
Highlands 
The Late and Terminal Formative witnessed explosive population growth and the 
construction of monumental architecture at a number of sites in both the Basin and 
Puebla-Tlaxcala Valley. Expanding agriculturalists colonized the more relatively 
marginal areas for prehispanic subsistence in northern Tlaxcala compared to the Basin of 
Mexico and southern Puebla-Tlaxcala (Lesure et al. 2006). The population of the Basin 
of Mexico was organized into a four-tier settlement hierarchy, and Pastrana and Ramírez 
(2012) propose a major occupation period of ca. 800 B.C.-A.D. 250 for the primary Late 
Formative city: Cuicuilco. The rise of Cuicuilco as the Basin’s major center with an 
estimated population of at least 20,000 (ca. 400-100 B.C.) (Sanders et al. 1979:97-105) 
coincides with the abandonment of the Toluca Valley (González 1999) and the climax of 
the Chupicuaro culture in the Acambaro Valley of southeastern Guanajuato. West 
Mexican obsidian is present at Cuicuilco but Darras and Faugère (2007) characterize the 
trading relationship as a one-way street of cinnabar, mineral deposits, H4-like figurines, 
and bichrome and polychrome ceramics flowing from the Chupicuaro region to the Basin 
and Pubela-Tlaxcala with no artifacts tied to Cuicuilco or other sites in the Basin coming 
back. Cuicuilco was located in an agriculturally productive zone but little is known about 
the other contributing factors to its growth and whether or not obsidian craft production 
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served a prominent role in its economy because the site rests below modern construction 
and solidified lava flows from the ca. A.D. 200-250 eruption of nearby Xitle (Siebe 
2000). 
Puebla-Tlaxcala centers acted as independent competitors experimenting with 
novel building techniques such as talud-tablero facades, I-shaped ballcourts, carved stone 
images in both public and domestic spaces, and various alignments for ceremonial 
buildings (Carballo 2016; García Cook 1981; Plunket and Uruñuela 2012). The 
inhabitants conducted ritual practices within greater Mesoamerican traditions such as 
bloodletting and some shared central Mexican deity complexes (Carballo 2007; Gonlin 
and Lohse 2007; Plunket 2002). They also forged unique ideas such as volcano effigy 
shrines at Tetimpa (Plunket and Uruñuela 2002), large basins involved with fertility 
rituals at Xochitecatl, Tlalancaleca, and Totimehuacan, and temple offerings at La 
Laguna that included elaborate obsidian eccentrics (Carballo 2012) that foreshadow the 
martial themes of later offerings at Teotihuacan (Sugiyama 2005; Sugiyama and López 
Luján 2007) and the Templo Mayor (López Luján 1994, 2005). 
Prismatic blade cores began to be traded extensively across the Central Highlands 
during the Late Formative period. Distance to obsidian sources and access to blade-
producing sites were important variables influencing the form in which blade exchange 
took place, such as processed or whole-blade trade (De León et al. 2009:115-118). For 
example, the use of water transport likely enabled sites in the Basin of Mexico located 
relatively close to obsidian sources to obtain both raw materials and complete blades 
from their neighbors’ workshops. 
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Evidence for elite control over lithic production during the Late and Terminal 
Formative periods is scant. Santley (1993) detects a shift at the Late Formative period site 
of Loma Torremote in the Basin of Mexico, whereby earlier blade production took place 
within densely nucleated corporate house compounds and later became increasingly 
associated with one dwelling interpreted as an emerging chief’s residence. However, 
Hirth and colleagues (2009) identify intermittent non-elite domestic production of 
lapidary items—highly valued prestige goods in Formative period economies—including 
jade beads with the use of small chert microdrills at the rural site of Nativitas (550-150 
B.C.) near Xochitecatl. The comparison of lithic artifacts from different spatial contexts 
at Terminal Formative period La Laguna (100 B.C.-A.D. 150) does not support a model 
of elite control over lithic production, but there is strong evidence for patterned domestic, 
communal, and ceremonial consumption related activities (Walton and Carballo 2016). 
 
Teotihuacan and Lithic Economies in Classic Period (A.D. 100-600) Central Mexico 
 Population movements and manifestations of culture in central Mexico were also 
affected by the surrounding active volcanic landscape, making the dating of specific 
eruptions imperative to macroregional models of social interaction and development. The 
first century A.D. eruption of Popocatepetl most likely accelerated existing processes of 
urbanization and growing social inequalities in the Central Highlands at the onset of the 
Classic period. This eruption was closely linked to the decline of the Basin’s major 
demographic center at Cuicuilco and the growth of Teotihuacan as well as a shift in 
movement and trade to the northern Tlaxcala transportation corridor, which connected 
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Teotihuacan to the Gulf Coast and Maya region (Carballo and Pluckhahn 2007; Plunket 
and Uruñuela 2006, 2012). Regional settlement patterns shifted and population increased 
notably at the urban centers of Cantona, Cholula, and Teotihuacan (e.g., Cowgill 2015b; 
García Cook 2003; Plunket and Uruñuela 2005), but rural marketplaces and itinerant 
peddlers often supplied smaller villages and towns, which were not exclusively 
dependent on solar markets based in Classic period cities (Clayton 2016; Hirth 2013). 
 
The Organization and Features of Urban Life at Teotihuacan 
 Cowgill’s (2015b:79-139) synthetic overview of research at Teotihuacan links the 
beginning of the Classic period (ca. A.D. 100-250) to an increasingly rapid pace of 
monumental construction that established the basic configuration of civic-ceremonial 
zone that is visible today. He identifies ca. A.D. 250-550 as the height of Teotihuacan 
society with an estimated population range of 85,000 to 125,000 at its maximum extent. 
Teotihuacan exerted varying degrees of political power and cultural influence over 
settlements both within central Mexico (e.g., Clayton 2013; Hirth 2013) and beyond to 
other regions of Mesoamerica during the Classic period (e.g., Braswell 2003; Santley 
2004). However, population expansions in the southern part of the Basin of Mexico 
associated with non-Teotihuacano material culture suggest that the relative loss of power 
in the Teotihuacan homeland waned during the early A.D. 500’s (Clayton 2016). Even 
during its height Teotihuacan and its urban markets were not the sole providers for goods 
to other sites within the Basin of Mexico, and this intraregional economic diversity 
parallels systems of periodic rural marketplaces and household-to-household supply 
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chains that operated throughout the Cholula hinterland during the Late Classic period 
(Hirth 2013). 
Residential zones at Teotihuacan have been named differently in the literature, but 
the terminology has improved through recent research. The term “district” refers to a 
large area (100-200 ha) that looked different from other sections of the city, but it is 
unclear if either districts or smaller neighborhood “barrios” represented administrative 
units in the Teotihuacan state (Cowgill 2015b:159). Teotihuacanos lived in over 2,300 
walled multi-family residential apartment compounds, and although no two compounds 
shared the same layout most compounds adhered to the Teotihuacan grid system aligned 
15.28 degrees east of astronomical north. Apartment compounds varied in size and 
construction quality and higher status compounds were generally located in the civic-
ceremonial core along the Avenue of the Dead. A minority of Teotihuacanos also lived in 
small adobe or wattle and daub buildings called “insubstantial structures” (Robertson 
2008). Occupants of a compound were probably organized as “houses” (Joyce and 
Gillespie 2000) and identified closely with each other whether or not they descended 
from the same ancestral founder, who was likely male (Cowgill 2015b:157). Certain 
apartment compounds called enclaves showcased foreign cultural identities linked to 
immigrants from Oaxaca, Michoacán, and lowland areas in the Gulf coast and Maya 
regions (Manzanilla 2009; Gómez 2002; Rattray 1987, 1989, 1990, 1993). Manzanilla 
(2009) argues that certain apartment compounds such as Teopancazco represent 
neighborhood centers that unified surrounding residents to compete for political power, 
but scholars debate various models of political organization for the Teotihuacan state 
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which lacks comprehensive written records, royal burials, and clear depictions of rulers 
or leaders in artistic media. Apartment compounds comprised both indoor and outdoor 
spaces that were used for various purposes including sleeping, cooking, storage, private 
domestic rituals, public ceremonies and group rituals, craft production, and 
administration. 
 
The Organization and Dynamics of Teotihuacano Lithic Economies 
The roles or contributions of obsidian source management/control, city 
workshops, and the widespread trade of prismatic blades throughout Mesoamerica to 
Teotihuacan’s economic prosperity have been discussed since the reporting of surface 
debris collected by the Teotihuacan Mapping Project (e.g., Clark 1986; Santley 1983; 
Santley et al. 1986; Spence 1981, 1986, 1996). The primary obsidian sources for 
Teotihuacan were Otumba and Sierra de Las Navajas. Excavations at the Sierra de Las 
Navajas source area near Pachuca, Hidalgo by Pastrana and Domínguez (2009) revealed 
that Teotihuacano extended families were both living in permanent house compounds and 
utilizing temporary campsites to mine and knap obsidian (ca. A.D. 200-600). Dense 
concentrations of production debris indicate that these residents were making obsidian 
products for export and obsidian tools to locally work wood and other local plants for 
additional exports. The obsidian products for export included bifacial and scraper 
preforms, large percussion flake blanks, blade cores, and finished tools (e.g., cuentas 
[sequins], serpent siluetas [eccentrics], and projectile points). There is little evidence to 
suggest that the exportation of macrocores or blade cores was conducted on a scale large 
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enough to support a commercial empire model for Teotihuacan’s urban growth (e.g., 
Santley 1983). Pastrana and Domíguez’s (2009:137-138) models indicate that exports 
from Teotihuacano workshops at Sierra de Las Navajas flowed both directly to 
workshops in the city and commercial middlemen that could have been linked to market 
systems at Teotihuacan and other prominent cities in Veracruz, Puebla, and Oaxaca. For 
example, the Transito site is a late Classic (ca. A.D. 400-650) house near Cholula that has 
90 percent green obsidian (likely Sierra de Las Navajas) in its assemblage (Edelstein 
1995). While the trade of Sierra de Las Navajas blades through the Teotihuacan market 
system was a major economic industry, X-ray fluorescence (XRF) data from blades at 
Cerro Portezuelo indicate that Ucareo obsidian was also imported to the Basin of Mexico 
during the Classic period (Parry and Glascock 2013). 
Obsidian craft production and consumption were prominent in several sectors of 
the city and Spence (1981, 1986) identifies 29 spatially differentiated obsidian 
concentrations that he describes as precinct (n= 3), regional (n= 7), and local (n= 19) 
areas. Precinct areas have specialized tool forms linked to major monumental zones. 
Regional areas comprise medium densities of cores, blades, and bifaces adjacent to large 
public structures. Andrews’ (2002) analysis of the lithics from the San Martin regional 
workshop located in the northeast section of the city indicates that Otumba obsidian 
arrived primarily as percussion blades destined for bifacial reduction and Sierra de Las 
Navajas obsidian arrived as macrocores to be used for over 90 percent of the core-blade 
industry. Local areas, including the Tlajinga District, are located outside the civic-
ceremonial zone and include higher densities of a full range of obsidian tool forms. 
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Spence (1981:769) estimates that 35 percent of Teotihuacanos were nonagricultural 
specialists. However, Clark (1986) estimates that the obsidian industry employed no 
more than 0.2 percent of its population, and he reinforces the consideration of 
Teotihuacan as a major consumer of obsidian for the creation of more accurate economic 
models. The field generally agrees that marketplaces existed at Teotihuacan, and the 
proposed marketplace in the Great Compound located across the Avenue of the Dead 
from the Ciudadela may have been a destination for many of the obsidian tools produced 
in the city’s domestic workshops (Millon 1981).  
The Teotihuacan state institutions themselves were major consumers of obsidian 
products. Elaborate ritual offering deposits from the Sun, Moon, and Feathered Serpent 
Pyramids frequently contained large ceremonial bifaces, stemmed dart points, eccentrics 
(including zoomorphic and anthropomorphic forms), and bloodletters made of obsidian 
(Millon et al. 1965; Sugiyama 2005; Sugiyama and López Luján 2007). Obsidian bifaces 
were also recovered from ritual contexts discovered in the recent INAH tunnel 
excavations underneath the Ciudadela led by Sergio Gómez (2013). The bifacial 
production of these martially themed objects that expressed the political and military 
power of the state took place in specific state-sponsored workshops next to the Moon 
Pyramid that likely operated under terms of obligatory communal work (tequitl), or more 
specifically labor tribute for public works (coatequitl) (Carballo 2011b). These 
workshops produced dart points mostly from large Otumba percussion flakes and small 
eccentrics from Sierra de Las Navajas blades. The largest ceremonial bifaces were made 
primarily from Tulancingo obsidian (Carballo et al. 2007:35-38). 
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Competition and Lithic Economies in Epiclassic Period (A.D. 600-900) Central Mexico 
The Epiclassic period is marked by the regional settlement and sociocultural 
transformations that took place after the end of urban fluorescence at Teotihuacan 
indicated clearly by destructive burning events associated with buildings along the 
Avenue of the Dead. Evidence of conflict, worsening health conditions, and population 
decline at Teotihuacan combined with expansions at previously occupied settlements 
such as Cerro Portezuelo and Chicoloapan signal the decay of the state’s appeal and 
political power over central Mexico (Clayton 2016; Nichols et al. 2013; Parsons 1971; 
Sanders et al. 1979). Spence and colleagues (2013) find that migrations from both within 
and outside the Basin of Mexico contributed to the rapid population growth at Cerro 
Portezuelo. The presence of Coyotlatelco pottery in occupation layers with absolute dates 
in the A.D. 500’s at Chicoloapan further indicate that significant migrations from the 
Bajío region to the west took place before the start of the Epiclassic period (Brambila Paz 
and Crespo 2005; Braniff 2005; Clayton 2016:116; Cowgill 2013). Major Epiclassic 
urban centers or city-states also grew outside of the Basin of Mexico during this period of 
balkanization including Xochicalco in Morelos, Cholula in Puebla, and Cacaxtla and 
Cantona in Tlaxcala (García Cook and Merino 1998; Hirth 2000; McCafferty 1996; 
Plunket and Uruñuela 2005; Serra Puche and Lazcano Arce 2011). 
 
Warfare, Rituals, and Obsidian 
Epiclassic central Mexicans eschewed several cultural practices and specific ritual 
items linked specifically to Teotihuacan such as apartment compounds, candelero 
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incense burners, and composite censers. New artistic expressions in institutional settings 
reflected cultural mixing and the multiethnic populations of Epiclassic city-states more 
accurately than the art program at Teotihuacan, which deemphasized individuals and 
sought to unify multiethnic populations together using uniform styles and symbolism that 
indexed agricultural fertility and the state’s warfare agenda (Berlo 1992; Headrick 2007; 
Pasztory 1997). Art and artifacts from Epiclassic Cholula attest to the dynamics of 
lowland and highland interactions and merging cultural traditions during this period 
(McCafferty 2007). The architectural, sculptural, and mural programs exhibiting 
syncretic styles at the hilltop centers of Xochicalco and Cacaxtla indicate that warfare 
and tribute were major political goals for competing centers, which resembled 
contemporary, Late Classic period (A.D. 600-900) Maya kingdoms more than any other 
previous political system in central Mexico (Brittenham 2015; McVicker 1985; Smith 
2000a, 2000b). 
Warfare was intimately connected to the cultural identities and physical lives of 
Epiclassic central Mexicans—as it was for many of their Terminal Formative and Classic 
period ancestors—and three probable armories and a high percentage of weapons (24 
percent) in Xochicalco’s civic-ceremonial zone compared to low percentages (1.4-2.8 
percent) in domestic zones attest to its reality in Epiclassic politics (Andrews and Hirth 
2006:252). The Epiclassic deposit (A.D. 650-900) containing obsidian debris near 
Building 1 in the civic-ceremonial zone at Xochitecatl, however, does not contain 
evidence for bifacial weapon production or consumption (Hirth 2005). Hirth and 
colleagues (2006a:125-126) cite the lack of evidence for biface production at 
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Azcapotzalco and argue that most bifacial knives and projectile weapons, like those 
imported to Xochicalco, were made from primarily Otumba and Tulancingo obsidian and 
moved as finished or near-finished goods through interregional exchange via the Toluca 
Valley. Hirth and Flenniken (2006) also note the presence of imported chert bifaces and 
potched opal biface manufacture at Xochicalco. The atlatl—a projectile weapon that 
shoots wooden spears or darts with bifacial points made of stone—was the primary 
weapon of choice for prehispanic central Mexicans, but Andrews and Hirth (2006) also 
identify the use of the bow and arrow at Xochicalco during the Epiclassic period. 
Ritual practices involving stone tools in the Epiclassic continued to follow earlier 
Formative period and Classic period Teotihuacan canons. The Plaza Ceremonial in 
Xochicalco’s civic-ceremonial zone includes blood sacrifice imagery, and although 
lanceolate blades (i.e. bloodletters) were spread evenly across the ceremonial zone 32 
percent were found in this location (Andrews and Hirth 2006:254). The cultural tradition 
of ritually caching obsidian eccentrics in temple offerings continued, and seven of the 10 
eccentrics deposited with the Great Pyramid appear to have formed a stylized Tlaloc face. 
Overall, the assemblage at Xochicalco’s civic-ceremonial zone indicates that political 
elites did not control obsidian production and demanded finished products, most likely 
through tequitl. This contrast between Xochicalco’s ceremonial and domestic 
consumption patterns recalls the different domestic, public, and ceremonial consumption 
patterns at Terminal Formative La Laguna (Carballo 2012; Walton and Carballo 2016). 
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Obsidian Market Systems and Technological Innovations 
The effects of Teotihuacan’s collapse included shifts in obsidian trade networks 
and formations of new regional market systems for obsidian products organized primarily 
around city-states and their immediate hinterlands. The unusual proportion of bifacial 
knives and flake tools made from white, brown, and red chert at Cerro Portezuelo 
contrasts sharply with Teotihuacan’s obsidian-exclusive provisioning strategy and may 
reflect this dramatic shift in regional interactions during the Epiclassic period (Parry and 
Glascock 2013:181). The exploitation of Sierra de Las Navajas obsidian and 
Teotihuacan’s blade production industry decreased significantly during the Epiclassic 
period, while some specialized production of Otumba bifaces for export continued 
(Charlton and Spence 1982:66; Pastrana 1998:240-254). The primary obsidian source for 
the Epiclassic sites of Azcapotzalco, Tula, and Xochicalco was Ucareo (ca. 80-90 percent 
with Pachuca as the most frequent secondary source) (Andrews 2002; Healan 1993; Hirth 
2002). In Puebla-Tlaxcala, obsidian trade increased significantly at Cantona, which 
exploited the nearby Oyameles-Zaragoza source (García Cook et al. 2010). The 
percentage of Sierra de Las Navajas obsidian (18.8 percent) is low at Cholula (Edelstein 
1995:118-125), which similarly acquired mostly Oyameles-Zaragoza obsidian in the form 
of macrocores and large polyhedral cores for local blade production (Edelstein 1995:169; 
Healan 1993). An analysis of obsidian tools from recent excavations at Cacaxtla is still in 
progress, but an initial report by Serra Puche and colleagues (2014) indicates that green 
blades were acquired as finished products and gray Paredón blades were produced at the 
site. 
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Lithic studies have contributed immensely to the anthropological discussion of 
ancient marketplaces and the identification of market exchange in the archaeological 
record (Braswell 2010; Feinman and Garraty 2010; Feinman and Nicholas 2010; Garraty 
and Stark 2010; Hirth 1998, 2006a; Hirth and Pillsbury 2013; Shaw 2012). Hirth (2010) 
provides guidelines for identifying and modeling ancient market systems based on 
decades of work on lithic production and consumption at Xochicalco (Hirth 2006b). He 
argues that researchers should not label societies as either “market or non-market” 
because market exchange is only one of type of possible exchange. Households are the 
most important analytical unit for analyzing the development and organization of markets 
because they were primary units of production and reproduction that acted in their own 
self-interest to actively engage in a range of economic practices (e.g., gift-giving, market 
exchange, and domestic redistribution) as a risk management strategy (Hirth 2009). He 
argues that framing the study of ancient market systems around three market types may 
be useful for future research: (1) staple goods, which provision both cities and household 
needs; (2) prestige goods or socially valued goods, which can be controlled by elites or 
non-elites; and (3) the market as a permanent shop emporium, which includes regular 
vendors with permanent stalls. 
The market type for obsidian stone tools during the Epiclassic period falls into the 
staple goods category. Hirth (1998) identifies a total of at least seven obsidian workshops 
across Xochicalco, and using the distributional approach he detects market exchange and 
equal access to Sierra de Las Navajas obsidian and imported obsidian blade cores for all 
residents, which fits into the staple goods model. Prestige goods would be indicated by 
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concentrated distributions of certain obsidian sources and/or specific tools types in elite 
residences. Hirth (2006b) identifies a periodic (i.e. non-permanent) marketplace in a large 
open plaza attached to the upper ceremonial zone of the South Hill at Xochicalco. 
Production debris was found in multiple areas throughout plaza indicating market 
production activity versus palace craft specialization or tequitl, which would have 
production concentrated in one location. Hirth (2006b:201) estimates that the plaza was 
large enough for 10 knappers, but only 3-5 knappers operated at one time. Overall, the 
production capacity for Xochicalco’s workshops far exceeded their actual output of 
finished obsidian prismatic blades, which indicates that knappers were part-time 
specialists and not members of full-time professional craft guilds. Blades were the most 
produced item, which composed about 80-90 percent of domestic lithic assemblages 
(Hirth et al. 2006). 
Epiclassic obsidian economies are notable for several technological innovations 
including the bow and arrow and the rapid adoption of pecked and ground blade core 
platforms. Pecked and ground platform preparations appeared in the western highlands of 
Jalisco (Spence et al. 2002:67), Teotihuacan (Santley et al. 1995:474), and Cholula 
(Edelstein 1995:147) during the Classic period, but their popularity increased 
significantly during the Epiclassic period at Ucareo (Healan 1997) and Xochicalco (Hirth 
et al. 2000). Ground platforms create more traction for the wooden, bone, or antler bits of 
pressure blade removal tools compared to either single or multifaceted blade core 
platforms, help maintain a consistent platform/face angle of 90 degrees or less, and 
reduce the risk of damaging cores during platform rejuvenation. Ground platforms 
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affected obsidian market systems by enabling sites closer to quarries or mines (e.g., 
Ucareo) to export smaller prismatic blade cores to workshops in cities (e.g., Xochicalco) 
where local blade production could take place more easily due to lower skill level 
requirements. This economic strategy of making obsidian blade production easier for the 
masses was quite different than the strategies of some contemporaneous elite families and 
embedded craft specialists in the Maya region, who controlled or restricted the ritual 
production of many prestige goods (Hruby 2007; Inomata 2001; Kovacevich 2007; 
McAnany 2010). 
 
Expanding States and Lithic Industries in the Postclassic Period (A.D. 900-1521) 
The Early Postclassic (A.D. 900-1200) Toltecs 
The corpus of iconography, artistic styles, and architectural layouts from different 
phases of occupation investigated near Tula, Hidalgo reflect the area’s transition from a 
minor Epiclassic settlement centered at Tula Chico (A.D. 650-850) to the relocation of its 
politico-religious core to Tula Grande, which ultimately reached its apogee and status as 
one of central Mexico’s most powerful cities ca. A.D. 1000-1150 with an estimated 
population of 60,000. Several factors likely contributed to Tula Grande’s urban growth 
including local warfare with Tula Chico, state-sponsored religious cults that reinforced 
the ideological concept of Tollan—or a primordial city viewed as the source of wisdom, 
invention, and civilization itself—and climate changes associated with the well-
documented Medieval Warm Period (ca. A.D. 950-1100) that may have caused local 
populations and migrating Tolteca-Chichimeca groups from arid regions to the north and 
 51 
west to concentrate near Tula’s reliable hydraulic resources (Armillas 1964; Coggins 
2002; Healan 1989; Mastache et al. 2002, 2009). 
Tula Grande exhibits many similarities with earlier centers such as La Quemada 
(A.D. 500-900) (Nelson 1997; Nelson et al. 1992) and Alta Vista (A.D. 400-850) (Kelley 
1987) near the northwestern boundary of Mesoamerica but most notably 
contemporaneous Chichen Itza, the powerful capital of the northern Maya lowlands. 
Scholars have long debated and critiqued macroregional theories proclaiming long-
distance migration and military and/or religious colonization by different groups that are 
used to explain the striking similarities between the ruins of Tula and Chichen Itza (e.g., 
Bey and Ringle 2007; Gillespie 2007; Jones 1995, 1997; Lincoln 1986; Ringle and Bey 
2009). These associations led early scholars to oversimply by identifying one cultural 
group—named Toltecs after the supposed capital of Tula—that exerted its imperial 
control over central Mexico and the Yucatan Peninsula during the Early Postclassic 
period. However, López Austin and López Luján (2000) eloquently explain how the 
spread of the Zuyuan system—an ideological complex characterized by cities that reflect 
the primordial city of Tollan and its ruler, Feathered Serpent, who has control over 
economic and political functions with a superimposed multi-ethnic apparatus—more 
accurately reflects the changing Epiclassic and Early Postclassic cultural landscapes of 
Mesoamerica because Zuyuan does not correspond to a language, ethnic group, or precise 
region of origin. 
This transforming Early Postclassic cultural landscape greatly influenced the 
structures of lithic acquisition, production, and exchange within and beyond central 
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Mexico. A major component of Tula’s relationship with Chichen Itza was giving the 
former access to the coastal maritime trade networks and the latter access to central 
highland obsidian trade networks. Decades of investigation at Tula and the Ucareo-
Zinapecuaro source area led by Dan Healan and others have produced a clear model for 
Early Postclassic lithic industries in the central highlands. Obsidian provisioning 
strategies at Tula shifted from almost exclusively Ucareo during the Epiclassic to Sierra 
de Las Navajas (ca. 80-90 percent) during its Early Postclassic apogee (Healan 1986, 
1993). Surveys and excavations at Sierra de Las Navajas identified three distinct 
locations with production for export strategies focused on the following items: (1) large 
percussion blade cores without ground platforms; (2) prismatic blade cores with ground 
platforms, late-series blades, and eccentrics; and (3) percussion blade cores and scraper 
preforms made from percussion flakes, which were removed from bidirectional cores 
(Pastrana and Domínguez 2009:139). Extended families composed the production units 
and this labor may have been required to fulfill tribute requirements for the Tula state. 
The northern Yucatan coastal island of Isla Cerritos—considered to be Chichen Itza’s 
main port—displays the same Epiclassic to Early Postclassic shift in central highland 
obsidian sources, but its assemblage also includes obsidian from highland Guatemala. 
Chichen Itza and the broader northern Yucatan economy imported obsidian through Tula 
in the form of finished prismatic blade segments, which were likely used for composite 
tools and/or weaponry. 
Lithic production at Tula took place in domestic contexts outside of the civic-
ceremonial zone along the eastern periphery of the city (Healan 1993). Tula residents 
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practiced a multicrafting strategy by manufacturing objects of shell and bone, but lithic 
production was geared almost exclusively towards obsidian blades and modified blade 
products such as trilobal eccentrics and Amantla style blades (discussed in Chapter 3) 
(Healan 1993, 2009). Ucareo obsidian arrived to Tula in the form of polyhedral cores 
with multifaceted platforms, and Tula knappers struck additional platform-facet flakes to 
refine blade core platforms suitable for pecking and grinding (Healan 2002). Soil residue 
analysis suggests that most lithic production took place outdoors and near refuse dumps 
away from house compounds (Healan 1995). However, grinding slabs found in situ on 
floors inside one of the residences suggest that household members other than the 
knappers themselves may have been responsible for the laborious task of grinding blade 
core platforms (Healan 1986). 
Excavations at La Estrella in the Tepetitlan region of Hidalgo revealed a similar 
domestic multicrafting strategy focused on the moderate production of shell items and 
blades, scrapers, and knives primarily from local sources of rhyolite but also the 
importation of Sierra de Las Navajas obsidian blade cores and tools (likely made at Tula) 
that were often repaired and recycled (Castillo 2013:69-73). This residence also includes 
a domestic altar, but the excavators did not encounter offerings or evidence that obsidian 
was used in this ritual context. However, one infant burial at the residence included a 
trilobal eccentric (Castillo 2013:79, 91).  
The scale of Tula’s blade production economy was geared only to the needs of its 
immediate local region. Healan (2009:108) argues that this consistent pattern of part-time 
production in central highland blade producing sites can be explained by estimates for 
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growing yet relatively low annual per capita blade consumption rates over time: Late 
Formative Loma Torremote (n= 2) (Santley 1984:60); Middle Classic Teotihuacan (n= 4) 
(Clark 1986:38); Epiclassic Xochicalco (n= 4-6) (Hirth 2006:134); and Early Postclassic 
Tula (n= 7) (Healan 1993:452). Healan (1993) presents four possible models to interpret 
a high volume of non-local exchange but low-scale production at Tula’s domestic 
obsidian workshops. He favors a scenario where obsidian blade production operated 
privately and independently from the state. However, the Tula state acquired finished 
Sierra de Las Navajas blades through tribute demands exacted on blade producers in its 
region (e.g., families living near Sierra de Las Navajas) and controlled long-distance 
trade with the Yucatan maritime trade network accessed through Chichen Itza. Overall, 
Early Postclassic lithic economies foreshadow many of the production and consumption 
patterns associated with Sierra de Las Navajas obsidian and increasing macroregional 
trade during the Late Postclassic period. 
 
The Late Postclassic (A.D. 1325-1521) Aztec Triple Alliance 
The term “Aztec” is commonly used as a collective name for the different ethnic 
groups (e.g., Mexica, Acolhua, Tepanec, and Otomí) that created urban societies in the 
Basin of Mexico and surrounding areas of the central highlands beginning in the Early 
Aztec period (A.D. 1100-1300) through the Early Colonial period. These groups referred 
to their city-state capitals by the Nahuatl word altepetl (literally meaning “water 
mountain”) and generally built their cities according to a specific plan based off of Early 
Postclassic Tula Grande (Smith 2008). Abundant quantities of ceramics, structures, and 
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burials indicate Aztec occupations in Tula’s Great Plaza from A.D. 1200 onwards, and 
the offering programs at Aztec occupied Tula resemble those at Tenochtitlan, Tlatelolco, 
and other Basin city-states (López Luján and López Austin 2009). 
The Late Postclassic period (A.D. 1325-1521) corresponds specifically with the 
formation and expansion of the Aztec Triple Alliance (Tenochtitlan-Tlatelolco, Texcoco, 
and Tlacopan) across central Mexico and into other regions of Mesoamerica, which was 
achieved through multiple strategies including marriage alliances, military conquests, 
religious ideologies, and codified tribute/tax payments (Berdan et al. 1996; Demarest and 
Conrad 1984; Hassig 1985; Hodge 1984). Despite aggressive military campaigns directed 
by dynastic leaders (huey tlahtohqueh) ruling from the island capital of Tenochtitlan-
Tlatelolco, the central highlands were never politically unified in the Postclassic period. 
Their primary adversary to the east was the more collectively governed Tlaxcallan state, 
which shared relatively similar boundaries as the modern Mexican state of Tlaxcala 
(Fargher et al. 2010, 2011). The Triple Alliance also shared a formalized boundary lined 
with military forts with their primary enemy to the west—the Tarascan or Purepecha 
Empire—which tightly controlled the distribution of Ucareo-Zinapecuaro obsidian to the 
limits of its political boundaries (Pollard and Vogel 1994). Despite these well-
documented political stances, recent archaeological and archival research has begun to 
demonstrate that trade and economic migrants could permeate these boundaries (e.g., 
Pollard 2015), and scholars have long noted the dual tradesmen/state spy roles for Aztec 
long-distance merchants (pochteca) who helped to extend the reach of Aztec economies 
outside of the Basin. 
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Written accounts from Spanish conquistadors such as Bernal Díaz del Castillo 
(1963), friars such as Bernardino de Sahagún (1963) and Diego Durán (1971), and 
codices created primarily by Aztec noblemen and illustrators (e.g., Codex Mendoza and 
Matrícula de Tributos) naturally enhance archaeologists’ abilities to interpret Aztec 
economies. Descriptions and images in the Codex Borbonicus and Florentine Codex, 
among others, attest to the importance of obsidian for the Mexica. They named their most 
prized variety of obsidian—originating from the Sierra de Las Navajas source—tolteca 
itzli or “Toltec obsidian”, and reverence to the earlier Toltecs was a major theme in state-
sponsored architectural and sculptural designs (López Luján and Lopez Austin 2009). 
The Aztec viewed obsidian as the cosmological union between the celestial and terrestrial 
realms generated by lightning strikes that penetrated the earth, and the names of several 
deities even include the nahuatl word for obsidian (itzli) (e.g., Iztlacoliuhqui, or “Curved 
Obsidian Knife”). Obsidian artifacts represented this cosmological union frequently in 
elaborate ritual deposits within the ceremonial zones of Tenochtitlan and Tlatelolco 
(Athie 2001; González Rul 1979; López Luján 2005). Evidence from various domestic 
and mining contexts in the Sierra de Las Navajas source area further indicate that 
religious deities, concepts, and activities were intimately associated with successive 
stages of obsidian extraction, manufacture, and storage (Pastrana and Athie 2014:80-81, 
97-105). Colonial period accounts also explain that obsidian was used physically and 
symbolically for medicinal purposes, and blades were used specifically for protection 
against certain birth defects and evil sorcerers (Pastrana and Athie 2014:84-87). 
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The Aztec are notable for manipulating obsidian through several technological 
innovations that enabled new tool forms and social functions for the material during the 
Late Postclassic period. Pastrana and Carballo (2017:334) identify eight groups of 
obsidian artifacts based on functional interpretations and use contexts (Table 2.1). 
Archaeological evidence, colonial period accounts, and illustrations in the codices 
indicate that blades were used in warfare. This was accomplished by using organic 
adhesives to glue inset rows of obsidian prismatic blades to the edges of a wooden plank 
to make a type of broad-sword called the macuahuitl and a wooden pole to make a 
thrusting spear called the tepoztopilli (Hassig 1988). 
 
Table 2.1. Aztec Obsidian Artifact Types and Functional Interpretations Based on 
Technological Characteristics and Use Contexts from Pastrana and Carballo (2017:334). 
Basic 
Production 
Artisanal 
Production 
Military 
Weapons 
Ceremonial 
Weapons 
Ritual 
Activities 
Ritual 
Receptacles 
Adornments 
& Status 
Symbols 
Sculptures & 
Effigies 
Knives Knives Knives Knives Pointed 
Knives 
Vases Clubs Animals 
Gravers Gravers Spear 
Points 
Spear 
Points 
Gravers Urns Scepters Scepters 
Projectile 
(Arrow & 
Dart) 
Points 
Polishers Projectile 
(Arrow 
& Dart) 
Points 
Projectile 
(Arrow & 
Dart) 
Points 
Perforators  Mirrors 
Worn with 
Military 
Dress 
 
Scepter 
elements in 
the shape of 
rattlesnakes 
Blades Blades Blades    Earspools Anthropo-
morphic 
Masks 
Scrapers Scrapers     Labrets 
Perforators Perforators     Pendants 
      Beads 
 
Novel techniques for lapidary production were used to create highly polished 
ritual receptacles (e.g., vases and urns), sculptures, effigies, personal adornments (e.g., 
earspools, labrets, and pendants), and other status symbols (e.g., scepters and clubs). The 
Florentine Codex includes descriptions focused on lapidary workers, rituals linked to the 
production techniques, and rules regulating the wearing of lapidary adornments (Sahagún 
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1963). Artifacts from the Otumba city-state indicate that recycled blade cores and 
irregular flakes were used as perforators (Otis Charlton 1993:Figure 5) to hand peck and 
ream through obsidian tabular blanks/preforms—also recycled blade cores—to drill out 
holes for earspool preforms (Otis Charlton 1993:Figures 6-8). These earspool preforms 
and flaked T-shaped labret preforms (Otis Charlton 1993:Figure 10)—often made from 
recycled materials such as exhausted blade cores—were then abraded with flat fine-
grained basalt polishers. Finally, perishable materials (e.g., wood and cane) were used as 
abrasives to create high gloss finishes. Similar lapidary production methods were used by 
Tarascan lower elites to manufacture earspools and labrets near the civic-ceremonial zone 
of their imperial political capital, Tzintzuntzan (Walton 2017). Overall, the 
archaeological evidence for these lapidary production techniques is restricted to the 
Postclassic period across highland Mexico. 
The Aztec significantly intensified the exploitation of the Sierra de Las Navajas 
obsidian source and the expansion of exchange networks. Other important sources 
included Otumba, Paredón, Tulancingo, and Pico de Orizaba. One of the most 
distinguishing features of Aztec lithic production organization is that workshops at 
mining/quarrying locations, urban, and rural sites practiced different roles in the broader 
Late Postclassic economy. Aztec lithic production and distribution with Sierra de Las 
Navajas obsidian, especially the production of weaponry and ritual or status items, was 
closely controlled by state officials and it followed two general stages (Pastrana 2007). 
The first stage took place at sites located at or nearby the source where obsidian blocks, 
clasts, and nodules were mined and shaped into a diverse array of blade or flake 
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macrocores and preforms suitable for all artifact types in order to remove cortex and 
excess material. These preforms were then transported and distributed to city-states and 
towns, where knappers in calpulli (urban neighborhoods), markets, and palace workshops 
produced finished tools (Pastrana 1998, 2007). Large quantities of Sierra de Las Navajas 
blade production debris and a partially worked block with cortex from excavation 
contexts at the Plaza Banamex site near the Templo Mayor also indicate production from 
directly imported raw nodules took place at the capital (García and Cassiano 1990; 
Cassiano 1991). Pastrana and Domínguez (2009:140-143) identified areas of lithic 
production in both interior and exterior spaces of eight temporary campsites at the source, 
which were likely used by residents from the nearby communities of Epazoyuca and 
Cempoala to fulfill demands of labor tribute (tequitl). Interestingly, some of these 
campsites also exhibit evidence for the production of finished obsidian implements and 
textiles, which indicates a multicrafting strategy at a location where one might expect to 
identify only a specialized production strategy. 
Dense surface concentrations of obsidian at sites within the Otumba and 
Tepeapulco city-states indicate that blade production took place in urban centers near the 
Otumba obsidian source, which was second most popular Aztec obsidian source. Despite 
its close proximity to the city, Otumba obsidian represents only 25 percent of the 
obsidian from the Otumba city-state, which indicates that the state’s management of 
Sierra de Las Navajas obsidian—constituting most of the other 75 percent because chert 
and other materials were rarely used—was a significant factor that influenced resource 
acquisition strategies (Parry 2001:104). Four dense concentrations of obsidian are located 
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in Otumba’s urbanized core, and three similarly dense concentrations are located in the 
less densely settled southern limits of the site. Obsidian arrived to Otumba as macrocores 
rather than raw nodules. Otumba knappers then produced large polyhedral cores for local 
blade production, which Parry (2001:104) identifies as specialized production because 
prismatic blades typically represent only 10-20 percent of the assemblages. 
Obsidian tool production took place in or near Otumba’s households. One test 
excavation indicated that subsurface obsidian densities exceed 14,000 pieces per cubic 
meter (Healan et al. 1990; Parry 1998). However, very low obsidian surface densities 
(less than one piece per square meter) at multiple household locations indicated that not 
all Otumba residents manufactured their own blades. Prismatic blades represent 50-70 
percent of household lithic assemblages and most of the blades are made of Sierra de Las 
Navajas obsidian (ca. 80 percent) (Parry 2001:105). One household location stands out 
for a high surface concentration (more than 10 times greater than other Otumba 
households), which includes many notched blades—similar to examples found at Cholula 
(Edelstein 1995:Figure 9)—in association with large numbers of spindle whorls 
indicative of textile production (Parry 2001:106, Figure 5). Obsidian cores were often 
recycled and used as retouched flake tools or pecking and polishing tools and abraded 
lapidary blanks (mostly green obsidian) for ornaments such as ear spools, labrets, and 
discs (Otis Charlton 1993). Parry (2001:104, 109) notes that lapidary production was 
designed for export and took place exclusively in separate locations from blade 
production. The consumers for lapidary goods were mostly non-local and examples of 
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green obsidian ear spools have been found at sites in Oaxaca, Tehuantepec, and coastal 
Chiapas (Caso 1969; Clark 1989; Zeitlin 1982).  
 Outside of the urban zone, Parry (2001:106) reports that “there is no evidence of 
blade production at any of the Aztec-period rural sites in the Otumba city-state, and it 
appears that prismatic blades were obtained as finished products from TA-80”. He does, 
however, identify Otumba macrocore and biface (i.e. arrow points, dart points, and 
knives) production at quarry (Clark 1979) and rural sites located up to 10 km from the 
quarry. Otumba bifaces produced at these sites were exported beyond the boundaries of 
the Otumba city-state, and Otumba biface consumption was abundant in ceremonial 
contexts at Tenochtitlan-Tlatelolco (González Rul 1979; Guilliem Arroyo et al. 1998; 
Serra Puche and Solís Olguín 1994). 
Obsidian production also took place in Tepeapulco near the edge of its urban core. 
Gray obsidian trade was not common between Otumba and Tepeapulco—located almost 
equidistant between the Otumba and Paredón source areas—which obtained virtually all 
of its gray obsidian from the Paredón source area (Parry 2001:108). Spence (1985) 
identifies four concentrations of Aztec blade production debris at Teotihuacan and 10 
additional concentrations about 3 km to the southeast of the town; Parry (2001:108) notes 
that the densities of three concentrations are identical to Otumba samples.  
The evolving Late Postclassic geopolitical climate affected communities within 
and beyond the Basin of Mexico in several ways including obsidian exchange networks 
(Braswell 2003). For example, the island city-state of Xaltocan located in the 
northeastern Basin experienced decreased access to obsidian overall but with a relative 
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increase in the percentage of Sierra de Las Navajas obsidian compared to other sources in 
the site’s assemblage after imperial subjugation (Millhauser 2005). Residents from the 
island site of Xico located in the middle of Lake Chalco in the southeastern Basin used 
obsidian (59 percent)—primarily different sources of gray (65 percent) and Sierra de Las 
Navajas green (35 percent)—but local sources of chert (34 percent) and basalt (7 percent) 
were also used in unusually high proportions for Late Postclassic central Mexican sites 
(Brumfiel 1986:252-255). Obsidian was used almost exclusively for blade production, 
which increased over time from the Early to Late Postclassic, but exhausted blade core 
fragments were also recycled into projectile points. Xico’s surface assemblage contains a 
wide array of production debris and finished tool types (e.g., blades, projectile points, 
knives, scrapers, drills, trilobal eccentrics, and needles), but notably bipolar cores and 
flakes—much more common to Formative period lithic industries—collectively represent 
about four percent (Brumfiel 1986:251). Residents in the Tepetitlan region of Hidalgo 
farther to the north continued to rely heavily on a variety of local rhyolite, chert, and 
basalt sources but also imported obsidian preforms and blade cores from the Sierra de Las 
Navajas mines (Castillo 2013). 
The members of Tlaxcallan were economically independent from their Triple 
Alliance enemies and used mostly Paredón (ca. 70 percent) and Sierra Madre Oriental 
obsidian sources (ca. 11 percent) acquired through direct procurement, while the Sierra 
de Las Navajas (ca. 17 percent) and Otumba (ca. 2 percent) sources represent minor 
portions (Millhauser et al. 2015:140-143). Tlaxcallan also relied heavily on Paredón and 
Oyameles-Zaragoza sources, rather than Sierra de Las Navajas, specifically for prismatic 
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blades. Green obsidian represents only 23 percent of lithic materials recovered from 
Postclassic contexts at Cholula, but its proportion rises to 36-48 percent in Early Colonial 
period contexts (Edelstein 1995:123-125). Furthermore, gray obsidian from Cholula’s 
Postclassic contexts included a mix of Sierra Madre Oriental and Michoacán sources 
rather than the Mesa Central sources overseen closely by the Triple Alliance. Cholula 
residents had access to a variety of obsidian sources imported primarily in the form of 
large polyhedral cores and conducted lithic production within their domestic spaces as 
part of a multicrafting strategy (Edelstein 1995:162). Postclassic Cholula blade cores 
were also recycled in ways similar to blade cores from contemporary Aztec and Tarascan 
sites (Edelstein 1995; Parry 2001; Walton 2017). 
 
Conclusion 
 Domestic lithic activities contributed to macroregional trade, regional urbanism, 
religious ceremonies, political theater, intimate ritual practices, market economies, hostile 
warfare, status differentiation, and tribute/tax systems in different ways over time 
throughout prehispanic central Mexico. These integrated relationships can be interpreted 
through bodies of political, ritual, and domestic theory created by Mesoamerican 
archaeologists through recent decades of comparative, empirically grounded research. 
Production systems for stone tools, along with ceramics, were among the basic economic 
foundations after maize agriculture for the lives of people belonging to different ethnic, 
linguistic, and political groups inhabiting central Mexico over a span of 3,000 years. 
These people lived in different settlement types from sparsely populated rural hamlets to 
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densely inhabited urban cities, and archaeological reconstructions of ancient economies 
are more complete when they consider how local and regional dynamics may have 
shaped household production and consumption strategies and vice versa. Chapter Three 
operationalizes this discussion by describing this study’s methods and outlining how 
different domestic production strategies and consumption patterns can be identified 
through material indices in households representing such aforementioned ranges of 
temporal position and settlement density. 
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Chapter 3 
Reconstructing Domestic Lithic Production Strategies and Consumption Patterns 
through Technological and High Magnification Use-Wear Analyses 
 
Introduction 
 Lithic analyses based on experimental replication studies in Mesoamerican 
archaeology pioneered by Crabtree (1968) have progressively led to more nuanced 
methods of identifying technologies and production dynamics (Carballo 2011b; Clark and 
Bryant 1997; Hirth 2003; Hirth and Flenniken 2006; Pastrana 1998). In general, the 
research topic of production has received more attention than the topic of consumption, 
which requires horizontal investigation of multiple contexts (Feinman 2008). Within the 
last 25 years detailed approaches in Mesoamerica have used stone tools to investigate 
workshops (e.g., Healan 1995; Moholy-Nagy 1990, 1992; Shafer and Hester 1983, 1991), 
elite or political sponsorship of production (e.g., Inomata 2001), and ritual/ceremonial 
production and use (e.g., Carballo 2011b, 2012; Hruby 2007; McAnany 2010), among 
other topics. Research at obsidian quarries (e.g., Braswell 2002; Cobean 2002; Darras 
1999; Healan 1997, 2002; Pastrana 1986, 1998, 2002; Pastrana and Domínguez 2009) has 
also improved our ability to model lithic exchange networks. Despite this substantial 
work, the field currently relies on many assumed functional connections between tool 
forms, workable materials, distribution patterns, and scales of production as the 
foundation for comparative discussions regarding the conditions that affected ancient 
economies. These comparative discussions of activity patterns assess theoretical models 
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such as political economy, ritual economy, and domestic economy. Ultimately, lithic 
production and consumption patterns are grounded on an analyst’s interpretations of how 
thousands of individual stone tool artifacts were made and used (or not used), and these 
functional interpretations require more detailed empirical evaluations, which can be 
achieved by advancing and combining research methods. The integrative use of 
technological classification and high magnification use-wear analysis in this study 
demonstrates its potential for generating large and diverse datasets that are capable of 
addressing broader anthropological issues related to ancient economies. 
 This chapter outlines the study’s research methods and interpretive frameworks 
used to reconstruct domestic lithic production and consumption patterns. The section on 
technological classification covers laboratory procedures and provides descriptions and 
photographs of the artifact categories linked to their respective tool industries. The 
section on high magnification use-wear analysis describes terminology and different 
approaches, the instrument and laboratory protocol, sampling method, and polish types 
and residues observed on experimental tools. The final section identifies models of 
specific domestic lithic production strategies and consumption patterns and their 
supporting lines of archaeological evidence, which can be evaluated by the results of 
technological and high magnification use-wear analyses. 
 
Technological Classification 
The primary focus of this research involves the technological classification of 
lithic collections from six archaeological sites. Studies of technology can follow 
 67 
behavioral or technological (Schiffer 2011), phenomenological, or agency 
approaches/frameworks (Dobres 2010). Lithic analysts primarily use technological 
approaches to study stone tools (Andrefsky 2009; Kardulias and Yerkes 2003), and 
traditional sequence of production, or chaîne opératoire, approaches continue to be 
revised for their ability to study human behaviors (Bar-Yosef and Van Peer 2009). This 
study emphasizes a technological approach because it allows for the creation of more 
objective and independently verifiable means of discriminating the variables involved 
with acquisition, production, and consumption activities (Odell 2000). More specifically, 
technological analyses (e.g., Clark and Lee 1979) are useful in discerning types and 
scales of lithic industries (Hirth and Andrews 2006c), production strategies (Hirth and 
Castanzo 2006a), knapper skill levels (Hirth and Andrews 2006b), and the local or non-
local origins of tools (De León et al. 2009), among other variables. Analyzing lithics 
through a technological framework requires the archaeologist to carefully categorize each 
individual piece of chipped stone through a defined set of macroscopically visible 
characteristics that have been determined by replication studies (e.g., Crabtree 1968) and 
ethnoarchaeology. This approach contrasts more generalized analytical techniques such 
as mass analysis (e.g., Morrow 1997), which often involves the interpretation of lithic 
production activities only by size-grading the debitage. 
The technological classification of lithic artifacts from household contexts in the 
study sample will help address both research questions, which are focused on evaluating 
organizations of domestic lithic production and patterns of tool use over time. Lithic 
classification creates very specific, detailed datasets that can be used to identify 
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production loci and formalized consumption zones based on the distributions of finished 
tools and production debris. The production of certain tool forms at different locations 
within a site can signify different economic strategies. For example, concentrations of 
bifacial dart point and eccentric production debris in close proximity to public or state-
run buildings or monuments can reveal state-sponsored production events and militaristic 
ceremonialism (Carballo 2011b). In contrast, moderate to high concentrations of blade 
production debris and blade segments without macroscopic signs of use in outdoor 
domestic patios may indicate intermittent blade workshops that played a potential role in 
a site’s market exchange system (Hirth 2006). Comparing distributions of finished tool 
forms can also reveal different locations of domestic, communal, and ceremonial 
activities within a site (Walton and Carballo 2016). Concentrated tool distributions can 
specifically identify structures or individual rooms used for storage, cooking, crafting, 
and domestic ritual. Combining tool distribution data with other lines of evidence (e.g., 
paleobotanical and floor chemistry) can create even more specific interpretations of 
activity patterns on occupation floors (Carballo et al. 2014). 
 
The Laboratory Procedure for Technological Classification 
The classification system for this study is based on the combination of 
experimental replication studies (Carballo 2011b; Clark and Bryant 1997; Hirth and 
Flenniken 2006), training led by David Carballo and Kenneth Hirth, and my observations 
over the course of three seasons of laboratory analysis in Mexico. Carballo’s (2011b: 
Appendix B) terminology applies exclusively to the Formative period lithic assemblages 
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from Amomoloc (n= 1,908), Tetel (n= 1,010), and Las Mesitas (n= 140), which he 
previously analyzed (Carballo 2004), as well as La Laguna (n= 18,923), which we 
analyzed in collaboration. My reanalysis of the Classic period Tlajinga District (n= 
4,563) assemblage and original study of the Late Postclassic period Cihuatecpan (n= 
16,735) assemblage include revisions/simplifications of general debitage categories and 
differentiations between stages of triangular and prismatic blades, which align more 
closely with Hirth’s terminology and analytical framework for blade reduction sequences 
at Teotihuacan and Xochicalco. I restrict material types to general categories (e.g., chert, 
obsidian, and basalt) and present obsidian color variations as gray, green, and red in data 
tables. The text integrates my additional observations and the results of related visual 
classification and chemical sourcing studies when available. 
The procedure for lithic classification changed slightly each season based on my 
improving skill level and desire to produce more quantifiably discrete data. In all three 
seasons, bags of lithic artifacts grouped by excavation lots were first separated by 
material type and then classified based on technological criteria. Other salient attributes 
such as proportions of cortex, modifications (e.g., ground platform, trimming, notching, 
bipolar percussion), and visible use-wear identified through a 15x-20x hand lens were 
also recorded. The first season of analysis followed Carballo’s procedure for weighing 
(g) La Laguna’s lithic artifacts by groups of material types within each excavation lot, 
recording data on paper sheets, and then later inputting data to a Microsoft Excel file. The 
second season of analysis was dedicated to the Tlajinga District’s lithic assemblage and 
new steps included recording dimensions (mm) for all finished tools, measuring the 
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weight (g) and size-grade (0.5 cm increments based on longest axis) for all individual 
artifacts, and entering the data directly into an Excel file. The final season dedicated to 
Cihuatecpan’s assemblage followed the season two model but recorded observations 
made more explicit distinctions between artifacts that were deliberately retouched with 
pressure flaking and artifacts that exhibited flake scars attributed only to tool use. 
 
Lithic Tool Industries 
After I completed lithic classifications and uploaded them to computer databases, 
I organized the data by secure excavation contexts in association with structures (e.g., 
occupation floors, structural collapse, and sealed platform fill) and unsecure survey and 
excavation contexts (e.g., surface lots, geological disturbance, bioturbation, and looter 
pits) limited to associations with ceramic phases and general site areas. I grouped specific 
technological categories together into broader categories that represent specific 
industries: bipolar, unifacial, bifacial, blades, items of likely ritual use (i.e. needles or 
“bloodletters” and eccentrics), lapidary, and ceramic production. General debitage 
includes small pieces and flake cores (Figure 3.1) that did not demonstrate characteristics 
to warrant categorization within specific tool industries. The “macro” in macrocores, 
macroblades, and macroflakes denotes that an artifact is large in size yet reduced beyond 
a natural or raw cobble state. 
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Figure 3.1. Flake cores from Cihuatecpan (ca. A.D. 1150-1550). 
Bipolar flaking refers to the smashing of either small irregular pebbles/cobbles 
(Boksenbaum 1980:20-23) or spent blade cores on anvils to recover flat flakes and 
angular chunks. In this study the bipolar industry includes pebble/cobble cores subjected 
to bipolar smashing as well as the resulting flakes. Blades and blade cores subjected to 
bipolar smashing (Figure 3.2) are included in blade consumption and blade production 
groups, respectively.  
 
Figure 3.2. Bipolar technologies including (a) bipolar core, (b) two bipolared blade cores, 
and (c) bipolared blade from the Tlajinga District, Teotihuacan (ca. A.D. 200-550) and a 
(d) bipolared blade and (e) bipolared blade core from Cihuatecpan (ca. A.D. 1150-1550). 
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Unifacial tools include two technological forms. Scrapers include the various 
types outlined originally by Tolstoy (1971) created from percussion flake or blade blanks 
using percussion trimming along one or more edges along one face or side of the 
material, which strengthens the edge and improves its function for use in a transverse 
motion (Figure 3.3). The unitrim category includes variously shaped pieces with 
percussion and/or pressure trimming along one side or face of the material that do not fit 
within established scraper types (Figure 3.4).  
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Figure 3.3. Scraper types from the Tlajinga District, Teotihuacan (ca. A.D. 200-550) (top 
row) and Cihuatecpan (ca. A.D. 1150-1550) (bottom row) including (a) spoon, (b) turtle 
back, (c) percussion blade, (d) discoid, (e) irregular or expedient, and (f) percussion flake. 
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Figure 3.4. Examples of unifacially trimmed tools from the Tlajinga District, Teotihuacan 
(ca. A.D. 200-550) (top row) and Cihuatecpan (ca. A.D. 1150-1550) (bottom row). 
 
 
Bifacial tool categories include completed and fragmented knives, spear or atlatl 
dart points (Figure 3.5), and drills produced either through percussion trimming or more 
commonly bifacial pressure retouch on late-series pressure blade segments (Figure 3.6). 
Stages of bifacial tool reduction and the technical categories used in this study are 
defined in Carballo (2011b:87-111). Different categories of bifacial production debris 
represent progressive stages of alternate percussion flaking (Figure 3.7a-c and Figure 
3.7g), percussion edge thinning (Figure 3.7d), transverse parallel pressure flaking (Figure 
3.7h), notching (Figure 3.7e), and production errors (Figure 3.7f). 
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Figure 3.5. Examples of bifacial dart points from Amomoloc (900-650 B.C.), Tetel (700-
500 B.C.), Las Mesitas (600-500 B.C.), La Laguna (ca. 100 B.C.-A.D. 150), Tlajinga 
District, Teotihuacan (ca. A.D. 200-550), and Cihuatecpan (ca. A.D. 1150-1550). 
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Figure 3.6. Examples bifacial drills from Amomoloc (900-650 B.C.), Tetel (700-500 
B.C.), La Laguna (ca. 100 B.C.-A.D. 150), Tlajinga District, Teotihuacan (ca. A.D. 200-
550), and Cihuatecpan (ca. A.D. 1150-1550). 
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Figure 3.7. Bifacial reduction (BR) categories from the Tlajinga District, Teotihuacan 
(ca. A.D. 200-550) and Cihuatecpan (ca. A.D. 1150-1550) including (a) alternate 
(Cihuatecpan) v. (b-c) BR alternate flake (Tlajinga), (d) BR edge flake (Tlajinga), (e) 
notching flake (Cihuatecpan), (f) BR margin error flake (Cihuatecpan), (g) BR late-series 
percussion flake (Cihuatecpan), and (h) BR late-series pressure flake (Cihuatecpan). 
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Blades (Figure 3.8) are defined as sequential percussion and pressure removals, 
often called prismatic blades yet also including triangular detachments from cores that 
were occasionally worked on all sides but often only on about 60-75 percent (Figure 3.9). 
Early-series (ES) pressure blades exhibit dorsal scars from prior percussion blade 
removals, whereas late-series (LS) pressure blades only exhibit dorsal scars from prior 
pressure removals. Some late-series pressure blade segments—referred to as snapped 
segments—were produced by intentionally snapping off the proximal and distal ends 
leaving the medial section flat. Knappers performed specific strikes or maneuvers to 
maintain functional blade cores and compensate for errors in the blade making process. 
The blade production industry in this study includes blade cores as well as these types of 
core shaping and maintenance maneuvers. One of the most common forms of core 
maintenance was platform rejuvenation, which entails the lateral removal of a core’s 
platform and the simultaneous production of a new platform on the core designed to 
maintain a proper platform-to-core-face angle (Figure 3.10b). Platform isolation elements 
created with pressure tools helped to maintain a core’s platform by keeping the edge flush 
with the face of the core (Figure 3.10a). A distal blade core correction refers to a lateral 
strike on a core’s distal end in order to rejuvenate a core from the negative effects of 
overshot blades. 
Two types of errors in the blade making process included overshot blades and 
hinge fractures on cores. Overshot blades, also called plunging blades, were distal 
sections that continued beyond their intended point of termination and removed part of 
the distal end of the core (Figure 3.10h). Hinges on cores were removed in different 
 79 
ways. A lateral rejuvenation refers to a flake designed to remove a hinge that has dorsal 
surfaces perpendicular to its own line of force visible on its ventral surface (Figure 
3.10g). A proximal rejuvenation refers to a flake or blade with evidence of a hinge 
fracture on its dorsal surface removed by percussion from a prismatic core (Figure 3.10e). 
A medial rejuvenation flake is produced when a pressure tool is placed directly on a 
hinge—making the hinge a platform—and used to remove the remainder of the intended 
blade, which produces a new bulb of pressure on the flake (Figure 3.10c-d). A direct 
rejuvenation technique refers to hinge removal by pecking and abrading (Figure 3.10f). 
Distal rejuvenation can be a one or two-step process where a flake or blade is driven from 
the distal end of the core designed to intersect and remove a hinge (Figure 3.10i). 
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Figure 3.8. Blade categories from the Tlajinga District, Teotihuacan (ca. A.D. 200-550) 
including (a) percussion blade, (b) notched percussion blade, (c) crested blade, (d) first-
series pressure blade, (e) early-series triangular pressure blade, (f) early-series pressure 
blade, (g) late-series triangular pressure blade, (h) late-series pressure blade segments 
with Amantla style retouch or use-wear, and (i) late-series pressure blade. 
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Figure 3.9. Examples of blade cores from the Tlajinga District, Teotihuacan (ca. A.D. 
200-550). 
 
Figure 3.10. Examples of blade production categories from La Laguna (ca. 100 B.C.-
A.D. 150, a), the Tlajinga District, Teotihuacan (ca. A.D. 200-550, b-f), and Cihuatecpan 
(ca. A.D. 1150-1550, g-i) including (a) platform isolation element, (b) platform 
rejuvenation, (c-d) medial correction, (e) proximal correction, (f) blade core with both 
direct and lateral blade corrections, (g) lateral correction, (h) overshot blade), and (i) 
distal correction. 
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Walton and Carballo (2016:115) classify bloodletters apart from blades in two 
forms: (1) fine needles with bifacial pressure retouch, and (2) fine, long, and narrow late-
series pressure blades (Figure 3.11). These tool forms match the needles or lancets that 
Serra Puche et al. (2014:263-270) identify in association with domestic rituals at 
Xochitecatl-Cacaxtla (A.D. 650-900). Eccentrics are exquisitely knapped bifaces shaped 
into symbolic geometric, anthropomorphic, serrated, and zoomorphic forms, among 
others, and may be large in size (Walton and Carballo 2016:Figures 9-11). One of the 
challenges in this study was determining the precise classifications of small fragments 
that exhibited notching or bifacial pressure retouch. On reflection after the completion of 
all lithic classifications, I note in the following chapters that the very few artifacts 
classified as eccentrics are likely just small dart point fragments. 
The identification of lapidary related artifacts followed Otis Charlton’s (1993) 
work at Otumba and Hirth and colleagues’ identification of sequins production at the 
Tlajinga District, Teotihuacan. Crescent-shaped disks or beads represent the only 
category of lapidary related artifacts in this study (Figure 3.12). The identification of 
obsidian lunates (Figure 3.13) followed Cabrera Cortés’ (2006) discovery of similarly 
shaped ceramic lunates associated with ceramic production at Site 520 located 
approximately 3 km southeast of the Ciudadela, Teotihuacan. These obsidian lunates may 
have been used to shape/form clays or polish ceramic surfaces, a function usually linked 
to ground stone polishers. 
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Figure 3.11. Bloodletters from household contexts at Tetel (700-500 B.C.), La Laguna 
(ca. 100 B.C.-A.D. 150), and the Tlajinga District, Teotihuacan (ca. A.D. 200-550). 
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Figure 3.12. Lapidary related lithic categories from Cihuatecpan (ca. A.D. 1150-1550) 
including (a) crescent-shaped disk and (b) polished and perforated bead or crescent-
shaped disk. 
 
 
Figure 3.13. Obsidian lunates possibly used in ceramic production at Cihuatecpan (ca. 
A.D. 1150-1550). 
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High Magnification Use-Wear Analysis 
 The second method of investigation in this study includes a program of obsidian 
tool-use experiments and analysis under high magnification of use-wear patterns on both 
experimental and archaeological stone tool surfaces. Use-wear data complement other 
forms of data including raw material properties, production techniques, and ethnographic 
analogies (e.g., Deal and Hayden 1987; Lewenstein 1987) that can be used together to 
conduct more reliable functional analyses of stone tools (Fullagar 2006:208-209). Use-
wear data are usually employed as evidence to support two main types of interpretations: 
tool motions and materials worked. Use-wear analysis can also help archaeologists refine 
their understanding of physics as it applies to lithic production techniques such as bipolar 
knapping on an anvil (Vergès and Ollé 2011). Experiments and functional analyses of 
obsidian blades and chert tools by Lewenstein (1981) and Aldenderfer et al. (1989), 
respectively, were among the first to apply use-wear analysis to address broader 
anthropological questions in Mesoamerican archaeology including the rise of craft 
specialization, relationships between lithic production and consumption, and the roles of 
stone tools in different settings (e.g., domestic, extractive, and industrial or specialist) of 
complex societies. Use-wear studies that combine large sample sizes and spatial analysis 
can inform archaeologists about the production of perishable materials (Miller 2014), 
royal and elite artistic creations (Aoyama 2007), specific building types described in 
iconographic and epigraphic records (Aoyama 1995), and ritual economies and structures 
of craft production within sites (Miller 2015), among other topics. Use-wear analysis 
addresses both research questions in this study through its ability to associate broad 
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categories of worked materials to individual lithic artifacts produced through specific 
production strategies. Combining use-wear, technical, and spatial data enables this study to 
identify specific locations for the production and consumption of products made from plants, 
wood, maguey, shell, meat, hide, bone, and other perishable materials as well as lithic 
production strategies. 
 
Terminology and Different Approaches to Use-Wear Analysis 
The term “use-wear” applies to surface modifications that occurred during all 
stages of an artifact’s use-life history that include additional acts such as hafting (Rots 
2010), burning (Aoyama 2009:Figure 5.2), and post-discard soil abrasion (Kononenko 
2011:Plate 110). Use-wear polish types are created by repeated physical contact between 
tool surfaces and different materials. The polish itself is an encrusted coating of the 
worked material spread across the irregular surface of the tool (Christensen et al. 1998). 
The distinguishable clarity and thickness of a polish type can be affected by a number of 
factors including activity duration, number of strokes, and the material properties of the 
tool itself (Eren et al. 2014). Seminal works conducted by Semenov (1964), Keeley 
(1980), and Vaughan (1985) address these variables in detail, and their results have 
inspired a wide range of use-wear studies applied to archaeological materials from across 
the globe, which are mostly supported through blind testing (Evans 2014). Despite a brief 
period of criticism against the validity of the method and debates between proponents of 
low magnification v. high magnification approaches during the late 1980’s and early 
1990’s, the field is now undergoing a process of consolidation and developing a 
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consistent technical language that all use-wear approaches can follow (Van Gijn 2014). 
Advances in microscopy, more affordable hardware, and software programs used in 
digital imaging, metrology, and quantitative analysis have brought use-wear analysis into 
the 21st century. 
The term “microwear” often connotes the analysis of polish types through a 
specific approach that utilizes metallographic microscopes at high magnifications to 
make functional interpretations. I employ a similar procedure (detailed further below) but 
also consider residues and technological characteristics of tool forms in the interpretive 
process to determine functionality. Therefore, the scientific literature on microwear 
analysis relates directly to my methods and descriptions of polish types. However, I use 
the term use-wear throughout these chapters to both prevent confusion for the reader and 
reflect the interpretive process more accurately (Van Gijn 2014). Following Kononenko 
(2011:4), residues are the materials that are either attached to or absorbed by a tool 
surface. Residues often appear trapped within the varying topographies of micro-cavities 
on tool surfaces, but the exact formation processes that cause these residues to remain in 
contact with tool surfaces are still under investigation. Archaeologists have had more 
success in distinguishing between different residues on stone tool surfaces by using 
scanning electron microscopy (SEM), proton induced X-rays (PIXE) (e.g., Šmit et al. 
1998; Šmit et al. 1999), ion beam analysis (IBA) (e.g., Christensen et al. 1998), gas 
chromatography-mass spectrometry (GC-MS) (Buonasera 2007), and fourier transform 
infrared (FTIR) micro-spectroscopy (Cesaro and Lemorini 2012). 
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Use-wear analysis can be conducted through macroscopy with the use of a 10-20x 
hand lens (e.g., Clark 1988), low magnification stereomicroscopy (<100x) (e.g., 
Tringham et al. 1974), the high magnification approach (100-1,000x) (Keeley 1980), 
scanning electron microscopy (10-500,000x) (e.g., Smith 2011), or combined approaches 
(Odell 2004). Each approach usually focuses on the surfaces near a tool’s edges in order 
to determine how and on what material it was used. Use-wear analysis can detect five 
attributes that are used to infer tool use: striations, microflaking, edge abrasions, 
micropolishes, and residues. I follow the high magnification approach and include 
striation analysis to interpret directions of tool use and micropolish and residue analyses 
to interpret materials worked. Striations, micropolishes, and residues are much more 
reliable attributes for determining specific materials, while microflaking and edge 
abrasions are more suitable for identifying materials according to a range of densities. 
The striation analysis follows the research design for Xochicalco, which makes the 
datasets comparable. The Xochicalco project analyzed finished obsidian blades (n= 112), 
obsidian blade segments (n=1,016), and rejuvenation debitage (n= 233) from five 
workshops (Hirth and Castanzo 2006:220). Analysts placed these artifacts into one of 
three categories based on the orientations of striations: (1) sawing/cutting (parallel to 
working edges); (2) scraping/planning activities (perpendicular to cutting edges); and (3) 
multiple uses (combinations of directions). By combining excavation data, lithic 
assemblages, and use-wear data Hirth and Castanzo were able to determine that obsidian 
blades were produced for exchange by part-time craft specialists in junior households, 
rather than the most elaborate buildings that housed senior household leaders. I include 
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their material indices for the interpretive framework in this study: blades with use-wear 
found within workshops indicate a production strategy for blade use, whereas blades 
without use-wear found within workshops indicate a production strategy for exchange. 
The micropolish analysis in this feasibility study is based partially on my initial 
set of unsystematic experiments (discussed further below) but mostly on the more 
rigorous experiments conducted with obsidian tools by Aoyama (1995) in the Maya 
region and Kononenko (2011) in Oceania, which follow the high magnification approach 
outlined by Keeley (1980) and Aldenderfer et al. (1989). These studies account for 
different locally available resources in each respective region, provide photos of tool 
surfaces taken before and after experiments, and include controls for activity durations, 
degree of forces, material sources, tool forms, and post-depositional processes, among 
other variables. Consequently, the use-wear identifications and results from these studies 
are more reliable than the use-wear patterns and results of my exploratory study. 
Nevertheless, both studies agree on the characteristics used to identify broad categories of 
use-wear patterns (e.g., wood compared to more specific categories such as soft woods, 
hard woods, or specific species) and I was able to replicate use-wear patterns 
corresponding to these broad categories following their shared laboratory protocol 
(discussed further below). I am encouraged that I was able to easily replicate the basic 
principles of their findings—and this gives me an initial, yet cautionary degree of 
confidence in the results of this study—but I look forward to adding more controls and 
materials local to central Mexico in future use-wear experiments, which can be used 
revaluate or enhance my findings here. 
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Based on 267 experimental replications with stone tools made with different 
materials Aoyama was able to classify 11 types of polish on shale and 11 use-wear 
patterns on obsidian that correlate with the material worked (e.g., bone, shell, meat, and 
wood). Aoyama’s (1999, 2009) later work continued to apply this methodological 
framework for lithic analysis in the Maya region, and this total body of work provides a 
solid foundation for future studies looking to expand the application of use-wear analysis 
in other areas of Mesoamerica. The best comparative high magnification use-wear study 
from outside Mesoamerica is Kononenko’s (2011) extensive and thoroughly detailed 
treatment of obsidian tool-use experiments and lithic artifacts from sites in Papua New 
Guinea. Her monograph is available for free online through the Australian Museum and 
provides over 500 high resolution color photographs of use-wear polish types and 
material residues. I relied heavily on these photographs, which depict a number of 
resources shared broadly between regions but also uncommon (e.g., fish) or foreign (e.g., 
bamboo) resources to central Mexico, during my fieldwork. Her experiments expanded 
on the results of prior obsidian use-wear studies (Aoyama 1995; Hurcombe 1992), and 
thus they serve as an important training guide for future obsidian use-wear projects. 
 
The Sampling Method 
The study’s samples subjected to use-wear analysis comprise representative 
collections from each household assemblage in each site except for the Tlajinga District 
where Hirth provided me with blades from Operation 17 that he suspected would exhibit 
heavy use to determine domestic crafting activities. I completed the technological 
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classifications for all lithics in each site before choosing individual specimens for use-
wear analysis. In order to address this study’s research questions, I chose use-wear 
specimens first by scarcity of technological forms and second by proportion to their 
occurrence. The specimens originate from secure household excavation contexts, and I 
discuss specific features and artifacts associated with certain specimens when they are 
relevant for functional analysis. The sample sizes reflect about one to five percent of each 
site’s total lithic assemblage—with the exception of the Mesitas sample size which 
represents 18 percent of its small assemblage total—and I chose these sample sizes to 
ensure the project’s completion during the final laboratory season scheduled for three 
months: Amomoloc (n= 50); Tetel (n= 50); Las Mesitas (n= 25); La Laguna (n= 150); 
Tlajinga District, Teotihuacan (n= 164); and Cihuatecpan (n= 150). 
One of the most difficult parts of designing a use-wear study and self-training in 
the field was forecasting how many use-wear specimens could be analyzed effectively 
and photographed in one work day. The existing literature did not provide any specific 
guides or estimates for working conditions and sample sizes. Naturally, a new use-wear 
analyst should not expect to complete as many specimens per day as an experienced use-
wear analyst. I averaged about five specimens per day during the first week of the use-
wear project. However, once I gained an intimate familiarity with the microscope and the 
process of obsidian use-wear analysis I was able to complete 10-15 specimens per day 
during the remaining weeks of the project. I encourage future use-wear projects to design 
sample sizes and budget time accordingly to this 10-15 specimens per day rate. 
 92 
The Instrument and Laboratory Protocol 
The instrument used for this study was a Brunel SP 202-XM dual metallurgical 
microscope with x4, x10, x40, and x60 objectives (Figure 3.14). This model provides 
both incident illumination that transmits light through the objectives onto the specimen 
and a dual goose neck LED lighting system that can be manipulated to illuminate the 
specimen from any angle independently from the integrated illumination and image 
pathway. These lighting approaches can be used in isolation or in combination. The 
transmitted light can also be polarized or sent through different color wheel filters. Photos 
were acquired by pulling a lever to send the image display up through the trinocular tube, 
which was attached to a Canon Rebel XT EOS 350D through a universal digital SLR 
adapter. It was possible to achieve matching images viewed between either the 
stereoscopic eyepieces or the camera with the proper calibrations. Metallurgical 
microscopes were originally designed to view small and flat slides and not large three 
dimensional objects such as stone tools. Therefore, one of the most important features of 
an effective microscope for use-wear analysis is a greater than average stage depth, which 
this model offers. Finally, one of the most attractive features of this model and its related 
attachments was its cost ($2,500), which included import duties and direct shipping from 
the manufacturer in the UK to the Arizona State University Managed Archaeological 
Research Center in San Juan Teotihuacan, Mexico. 
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Figure 3.14. The Brunel SP 202-XM dual metallurgical microscope used for use-wear 
analysis and its components and other materials labeled (a) instrument base, (b) stage 
platform, (c) specimen stage, (d) LED goose neck lights, (e) objective turret, (f) incident 
light source, (g) stereoscopic eye pieces, (h) trinocular tube, (i) digital SLR camera 
attachments, (j) Canon Rebel XT DSLR camera, (k) muriatic acid used to make a 10 
percent HCL solution, (l) latex-free rubber gloves, (m) Kimwipes, and (n) digital scale. 
 
Each specimen was first hand-washed with soap and water and then dried with a 
lint free Kimwipe before being immersed in warm HCL (10 percent solution) for 10 
minutes. After HCL immersion, each specimen was removed while wearing latex-free 
gloves and wiped cleaned with one or two new Kimwipes. The HCL immersion helps to 
remove post depositional soil stains or crusts on tool surfaces and it does not affect or 
obscure micropolish. Each specimen was then placed on the specimen stage, which rested 
atop the microscope’s stage platform. The specimen stage was designed by Kenneth 
Hirth to be both highly maneuverable and very low cost. It consists of one half of a 
hollow black racket ball filled with black silicone and left to dry with a smooth surface. 
This newly formed half sphere rests inside of an inverted black spray paint can cap, 
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which also helps to hold lithic artifacts still in many different positions. This specimen 
stage design costs around $10 to create compared to specimen stages with similar 
functionality made by professional companies which cost hundreds of dollars.  
Each specimen was viewed with both lighting options because incident light was 
more useful for identifying polish type and the LED lights were more useful for 
identifying certain residues. A 40x magnification was useful for identifying use-wear 
locations, but a 100x magnification was the most effective option for classifying and 
photographing polish types. Magnifications of 400x and 600x were useful for 
distinguishing between very similar looking polish types (e.g., bone and shell) and 
confirming residue classifications. Methods outlined in previous obsidian use-wear 
studies highlight 100x and 200x as the most effective magnifications for identifying 
polish types, and this study further demonstrates that future use-wear projects should 
continue to use these magnifications. Recorded observations for each specimen included 
archaeological context information, material source, technology, weight (g), size grade 
(cm), polish type(s), striation direction(s), residues, and anecdotal comments. All 
specimens and all polish types on each specimen were photographed. These photographs 
were used to conduct a thorough review of all specimens after the conclusion of the 
laboratory season in order to ensure that final classifications of use-wear patterns were 
made using a consistent skill level.  
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Obsidian Tool-Use Experiments and Polish Types 
 One of the goals of this study was to conduct a very small set of obsidian tool-use 
experiments in order to replicate the methods and polish types from more extensive 
experimental studies (Aoyama 1995; Kononenko 2011) and to use the instrument to 
photograph examples of those known polish types on tools that went through this study’s 
laboratory protocol. The experimental program included seven obsidian tools that were 
used for seven unique tasks (Figure 3.15 and Figure 3.16). Six of the seven experimental 
tools were made of green obsidian from the Sierra de las Navajas source area, while the 
seventh tool was made of gray obsidian from the Glass Butte source, located in Oregon. 
Green obsidian was the preferred material for the experimental study because polish 
formations observed on its surfaces were very clear and distinct, while it was also useful 
to include a gray obsidian experimental specimen for comparative purposes. The 
experimental tools and actions performed included four flakes with very sharp and clean 
edges used for shell cutting, turkey slicing, maize slicing, and fish slicing; two scrapers 
used for wood scraping and maguey scraping; and one notched percussion flake used for 
bone scraping. In order to ensure strong polish formations, this study included six activity 
durations of 15 minutes and one activity duration of 10 minutes (shell cutting), which 
was stopped short of 15 minutes because clear signs of macroscopic use-wear and 
residues had already developed due to the intense friction caused during this activity. 
 The polish types produced in this short experimental study replicated prior results 
for shell, bone, wood, soft plants such as maize, meat, and fish (Figure 3.15 and Figure 
3.16). The experimental shell polish matches Kononenko’s (2011:39, Plates 92-97) 
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observations. She describes shell working as an activity that creates very intensively 
abraded and rounded edges with a well-developed polish that is very smooth and flat. 
Edge damage is very intense and the surface appears distinctively crushed. Rough-
bottomed and intermittent striations are prevalent among a denser net of shallow 
striations. Aoyama (1995:133, Figure 6) groups shell together with antler and bone in his 
Pattern C. The experimental bone polish matches his description: the polish is very 
rough, pitted, and marked by clear striations that run across a bright and flat surface. I 
find that the intensely crushed and multifaceted edges help to distinguish shell polish 
from bone polish, whereas their striations look very similar. 
 
Figure 3.15. Experimental obsidian tools and columns of corresponding photographs 
(100x) documenting use-wear polish types on their respective surfaces after (a) shell 
cutting, (b) bone scraping, (c) wood scraping, and (d) maguey scraping. 
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The experimental polish for wood matches Aoyama’s Type B polish and 
Kononenko’s (2011:Plates 14-47) polish for non-siliceous soft wood. Woodworking 
produces moderate to intensive edge rounding and edge damage (i.e. less than denser 
materials such as shell and bone) with a well-developed bright and smooth polish. The 
striations are distinctively long, deep, and appear mostly sleek and rough-bottomed. More 
densely packed striations can help distinguish siliceous hard wood and hard palms from 
non-siliceous soft wood. This study followed Aoyama’s model and identified these 
variants both simply as wood.  
 
Figure 3.16. Experimental obsidian tools and columns of corresponding photographs 
(100x) documenting use-wear polish types on their respective surfaces after slicing (a) 
maize, (b) turkey, and (c) fish and (d) images of a broken toenail fragment with human 
blood (400x top and middle; 600x bottom). 
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The experimental polish type for maize fits within the description of Aoyama’s 
Type H polish, which he notes could include multiple non-woody plants and/or represent 
early stages of other polish types, and it looks somewhat similar to Kononenko’s 
(2011:Plates 48-50) observations for cutting sugar cane. Kononenko’s (2011:39) 
description of the polish type for non-woody plants is more fitting for the observations in 
this study. This task produces a distinctively less intensive pattern of edge damage, 
microscars, and edge rounding than woodworking. The polish appears very light with a 
few to moderate number of shallow and sleek striations. I highly doubt that any of this 
study’s classifications of soft plant, or more specifically maize, use-wear patterns 
represent the early stages of bone, shell, or wood working activities as Aoyama claims in 
his study. Kononenko’s experiments and my own experiments have demonstrated that 
polish types for these very dense materials appear very distinctively after short activity 
durations. If anything, I advise that the distinctions between soft plant and animal meat or 
other siliceous materials (e.g., fish and human skin) are more likely to present challenges 
for the use-wear analyst. 
 The experimental polish type for turkey meat matches Aoyama’s Type F polish, 
which he describes as weak or poorly developed with tiny pits and short striations that are 
isolated very close to the tool edge. I find that most distinguishing factors for identifying 
a meat polish type are the smooth or seemingly unaltered edges and the isolated and solid 
appearance of the striations. In contrast, the experimental polish type for fish has more 
striations with multiple lengths in addition to distinct filmy residues with a rainbow-like 
appearance (Kononenko 2011:Plates 90-91, 220-222).  
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In addition to these replicated findings, this feasibility study has recognized a new 
polish type that can be utilized for future use-wear projects: maguey leaf (Figure 3.15d). 
The identification of maguey polish on stone tool surfaces is a particularly important 
discovery for researchers working in central Mexico because maguey cultivation and 
utilization for fiber and pulque production were imperative economic activities for many 
ancient households. Maguey polish exhibits moderate edge damage and edge rounding 
most similar to wood polish. Its distinctive characteristics include densely packed 
striations that are neither thin and sleek nor thick and rough-bottomed and a very thick or 
“caked-on” polish surface. 
Another contribution of this experimental study took place midway through the 
analysis of archaeological specimens from Teotihuacan’s Tlajinga District, when I 
suspected that I had detected blood-like residues on an obsidian blade, which I did not 
expect to be able to detect during the project’s design phase. Stemp’s (2016) recent high 
magnification use-wear experiments using obsidian blades to pierce pig skin to replicate 
Maya bloodletting rituals indicate minimal yet specific edge damage qualities and the 
absence of polish formation. I similarly found that the bloodletters in this study had few, 
if any, striations and no polish formations. I focused my identification of bloodletters 
based on these criteria and the presence of blood-like residues. In addition to consulting 
Kononenko’s (2011:Plates 86-89) human face shaving experiments which depict human 
blood residues using the high magnification approach, I conveniently stubbed my toe in 
the lab and removed a broken portion of my right big toenail for inspection using the 
microscope. This inspection captured images of my blood (Figure 3.16d) that match the 
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characteristics depicted in her experiments and on several archaeological specimens 
analyzed in this study. These images also exhibit similarities to Loy’s (1983) seminal 
discovery of animal blood residues on 6,000 year old chert, basalt, and obsidian stone 
tools. However, the instrument for this study did not have the magnification power 
necessary to identify nuclei within blood cells in order to determine mammalian or non-
mammalian origin (i.e. mammals do not have nuclei) (Kononenko 2011:Plates 104-105). 
Future use-wear projects should make sure to include the necessary laboratory equipment 
and materials to identify blood residues and pinpoint species, if feasible. In general, blood 
residues range in color from black to dark red and yellow and appear as thinly smeared, 
highly reflective films or as a thicker film with polygonal cracking, which resembles 
cracked mud. Blood residues can also have a droplet-like appearance when they are 
embedded within scars. 
 
Domestic Lithic Production and Consumption Patterns 
 Technological and high magnification use-wear analyses produce complementary 
datasets that can be queried and compared in order to complete more accurate functional 
analyses of stone tools recovered from different areas of a site. This study uses 
technological, use-wear, and spatial datasets together to evaluate two main research 
questions: How was domestic lithic production organized differently, if at all, within sites 
over time? How were stone tools consumed and used for specific tasks in domestic 
spaces within sites over time? 
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Interpretive Frameworks for Domestic Lithic Production  
In order evaluate diachronic changes to domestic lithic production one must first 
identify each household’s lithic production strategies (e.g., independent household, 
multicrafting, or specialization, production for use and/or exchange, part-time or full-time 
production, and resource accumulation). Multicrafting refers to the production of multiple 
related or completely unrelated crafts within the same household at scales that exceed the 
consumption demands of that household. A multicrafting strategy for stone tools would 
be indicated by: (1) high totals and densities of production debris linked to more than one 
tool type (e.g., blade, scraper, dart point); or (2) a high total and density of production 
debris linked to one tool type combined with evidence (i.e. use-wear patterns) 
demonstrating that this tool type was used consistently for another crafting activity within 
the same household. Specialization refers to the production of one craft within a 
household at a scale that exceeds the consumption demands of that household. 
Specialized lithic production would be indicated by a high total and density of production 
debris linked to one tool type (Hirth 2009). Otherwise, low densities of production debris 
for one or more tool types would indicate independent or ad hoc household production. 
Production for use refers to a strategy where household members produced tools 
and primarily used those same tools for activities in and around their domestic space. 
Production for exchange refers to a strategy where household members primarily 
exchanged the tools produced within their domestic space rather than used them for 
domestic activities. In their study of household assemblages at Xochicalco, Hirth and 
Castanzo (2006) infer that high levels of blades with use-wear found in production 
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contexts indicate production for use whereas high levels of blades without use-wear 
indicate production for exchange. The technological analysis portion of this study 
employed a similar use-wear presence/absence test to identify individual household 
strategies for use or exchange, but the use-wear analysis sections of this study highlight 
the need for caution in the use of such macroscopic assessments in future lithic studies. 
The categorization of stone tool production as a full-time or part-time activity 
relies on how an archaeologist interprets production output volumes and densities of 
production debris; higher production output volumes alongside higher densities of 
production debris make a stronger case for categorizing production as a full-time activity. 
Nevertheless, it is difficult to measure time allocated for craft production objectively 
through archaeological data exclusively. In response, drawing on ethnographic and 
historic cases, Hirth (2009:21) devised the concept of intermittent crafting, or periodic 
craft production that takes place in domestic contexts alongside other subsistence 
activities. Hirth argues that this term highlights the more important issue of how craft 
production complements overall household subsistence strategies. Based on results from 
Xochicalco (Hirth and Andrews 2006c) and this study, the most reliable indicator of 
production output volume that can be compared across assemblages is the ratio of blades 
to blade cores in production contexts. 
Resource accumulation strategies can be gleaned from densities and ratios of 
different material types, material configurations, and prevalence of cortex in each 
household’s assemblage. For example, one household may have a higher ratio and 
density of obsidian with more than 50 percent cortex and smaller, lower quality tools 
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compared to its neighboring household, which has a higher ratio and density of obsidian 
with less than 50 percent cortex and larger, higher quality tools. This scenario may 
indicate that the former household was obtaining less desirable, mostly cortical materials 
which inherently made the production of large, high quality tools difficult. In contrast, the 
other household may have had the ability to frequently acquire larger plaques or 
macroflakes—often created by skilled knappers close to obsidian sources—to produce 
their own high quality tools. In addition to visual classification by color, the physical 
properties of obsidian enable studies that can chemically trace an obsidian artifact to its 
original source. The study sample includes sites that have been subjected to these studies 
(e.g., Carballo 2014; Carballo et al. 2007; Sorenson et al. 1989). 
Knapper skill levels can also be quantified and compared between households. 
For this study, skill levels in blade production are assessed by comparing ratios of 
overshot plunging blades to distal blade segments and platform rejuvenation flakes and 
error correction flakes to complete and proximal blade segments. Overall, fewer overshot 
and incomplete strikes, which produce hinges, are indicative of higher skill levels. 
Bifacial production skill level is assessed by comparing ratios of margin and overshot 
flakes to bifacial percussion flakes. Minimizing errors in the bifacial reduction process 
helps the knapper increase his or her ability to produce wider and thinner products and 
more predictably consistent shapes or forms, which are features that many contemporary 
tourist consumers visiting archaeological zones view as desirable. 
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Interpretive Frameworks for Domestic Lithic Consumption 
The second research question shifts the study’s attention away from tool 
production to the changing patterns of tool consumption and use for specific tasks over 
time. This study is designed to combine the results from technological and use-wear 
analyses on a robust diachronic sample, which includes a variety of domestic contexts for 
each site, in order to reconstruct consumption activities in detail for each household. The 
addition of high magnification use-wear analysis enables this study to research a broader 
technical question: did form follow function? With this question it is imperative to 
compare similar tool forms and how they were used from a diverse sample of sites within 
the region. Thus, this study sample enables the comparison of tool function between 
urban and rural sites, common and elite domestic contexts within sites, and change in the 
region over time. The research design also permits an evaluation of obsidian sources and 
their functional utility. In other words, were the material properties of certain obsidian 
sources exploited for certain tool forms used for specific activities consistently over time? 
Furthermore, the project’s use-wear study tests the functional assumptions that tools 
classified by technological criteria as “ritual” and “ceremonial” recovered from domestic 
contexts were used exclusively for ritual activities. 
The characteristics of consumption activities can be gleaned from measurements 
of the following material indices associated with complete and segmented tools in the 
lithic assemblages included in this study: ratios and totals of raw materials; ratios and 
totals of different tool forms; use-wear rates; types, distributions, and scales of materials 
worked and activities performed as determined through use-wear analysis; and the 
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distributions of tool forms across domestic contexts at each site. Degrees of persistence 
over time would be indicated by indices with highly similar characteristics at multiple 
sites in chronological succession. 
 
Conclusion 
 The technological classification and high magnification use-wear analysis 
components of this study produced complementary datasets that can be used to conduct 
functional analysis on stone tools, which is an empirically grounded process that benefits 
from the use of multiple research methods. This project’s study sample for technological 
classification includes over 43,000 lithic artifacts from a variety of domestic contexts 
originating from six archaeological sites spanning almost 2,500 years in Mexico’s central 
highlands. This research was designed to evaluate specific domestic lithic production 
strategies and consumption patterns and assess change over time. This comparative and 
diachronic research design enables its results to contribute to the assessment of 
theoretical models such as political economy, ritual economy, and domestic economy and 
the investigation of broader anthropological issues related to ancient economies. 
The interpretive frameworks for technological analysis are based on ethnographic 
observations, experimental replication studies, and thoroughly researched lithic 
collections from archaeological sites in the central highlands and other regions of ancient 
Mesoamerica. Lithic classification creates very specific, detailed datasets that can be used 
to identify production loci, formalized consumption zones, and different locations of 
domestic, communal, and ceremonial activities based on the distributions of finished 
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tools and production debris within a site. Spatial variability can indicate different 
economic strategies between households and structures or individual rooms used for 
discrete purposes such as storage, cooking, crafting, and domestic ritual. This study 
classifies individual artifacts into specific technological categories that comprise broader 
categories which represent specific industries: bipolar, unifacial, bifacial, blades, ritual 
related tools (i.e. bloodletters and eccentrics), lapidary, and ceramic production. 
The interpretive frameworks for high magnification use-wear analysis are based 
on seminal works in the field and more recent obsidian tool-use experiments and analyses 
of archaeological specimens conducted in the Maya region and Oceania. This study also 
included a very small program of obsidian tool-use experiments that produced images of 
seven distinct polish types: shell, bone, wood, soft plants such as maize, meat, fish, and 
maguey. Use-wear analysis addresses both research questions in this study through its 
ability to associate worked materials to individual lithic artifacts produced through 
specific production strategies. Use-wear analysis can be conducted through multiple 
approaches to detect five attributes that are used to infer tool use: striations, microflaking, 
edge abrasions, micropolishes, and residues. This feasibility study follows the high 
magnification approach, which is commonly referred to as microwear analysis, and 
includes striation analysis to interpret directions of tool use and micropolish and residue 
analyses to interpret materials worked. These initial results are comparable to findings 
made by other lithic specialists working in the Copan, Pasión, and Petexbatun regions in 
the Maya lowlands and Xochicalco in the central highlands. All of these contributions 
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demonstrate the important research potential for future high magnification use-wear 
studies in Mesoamerican archaeology. 
This study identifies specific domestic lithic production strategies and 
consumption patterns and their expectations for material indices, which can be measured 
by the study’s research methods. Production strategies include independent household, 
multicrafting, or specialization, production for use and/or exchange, time commitment 
(e.g., part-time, full-time, or intermittent), and resource accumulation. Comparisons of 
blade and bifacial production skill levels can help to evaluate technological 
advancements in the region over time. Consumption patterns can be determined more 
accurately through combined technological and use-wear analyses. The integration of 
both research methods enables this study to evaluate whether or not tool forms followed 
tool functions and/or whether or not obsidian sources were exploited for certain tool 
forms used for specific functions consistently over time. Furthermore, this study tests the 
functional assumptions given to tools classified by only technological criteria as ritual or 
ceremonial. Material indices measured by the research methods include ratios and totals 
of raw materials; ratios and totals of different tool forms and corresponding production 
debris; use-wear rates; types, distributions, and scales of activities performed on different 
materials; and the distributions of tool forms and corresponding production debris across 
domestic contexts at each site. 
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Chapter 4 
Three Formative Villages from Tlaxcala 
 
Introduction 
 The small villages of Amomoloc (900-650 B.C.) and Tetel (750-500 B.C.) and the 
dispersed farmstead hamlet of Las Mesitas (600-500 B.C.) are located in northern 
Tlaxcala (Figure 1.1). The first permanent residents of northern Tlaxcala migrated as 
fully operational maize agriculturalists from Early Formative period centers likely in the 
adjacent Puebla-Tlaxcala Valley to the south (Lesure et al. 2006:489). These migrations 
to higher elevations (over ca. 2,400 m a.s.l.) in Tlaxcala reflect macro-regional processes 
of population in-filling across the peripheral landscapes of the Central Highlands by 800 
B.C. (Lesure 2014:6). Pottery and figurines from Amomoloc, Tetel, and Mesitas show 
close cultural ties with the nearby contemporaneous site of Xochitecatl, but there is no 
current evidence to support a model of Xochitecatl’s direct political control over north-
central Tlaxcala during the Middle and Late Formative periods (Lesure 2014:6). 
The lithic artifacts in this chapter originate from the Apizaco Formative Project’s 
excavation seasons (2000-2004) directed by Richard Lesure (2014), which have 
documented the earliest cultural sequences in central Tlaxcala and refined local ceramic 
chronologies that begin ca. 900 B.C. and end ca. A.D. 150/200 (Lesure et al. 2014). 
Despite the complete erosion of Formative period occupation surfaces at these sites, 
excavations were able to identify domestic areas via subterranean pit features and 
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accompanying artifacts and burials associated with different house yards. These pit 
features represent securely dated contexts with little admixture. 
The following sections present specific site backgrounds and the data produced by 
technological and use-wear analyses applied to lithic assemblages from the house yards 
of Amomoloc, Tetel, and Las Mesitas. The technological and use-wear datasets represent 
the collective lithic assemblages derived from multiple house yards within the three sites, 
respectively. Low quantities of lithic materials directly associated with specific house 
yards prevent meaningful spatial analyses within the sites. However, specimens in the 
use-wear studies represent the different house yard contexts across each site in order to 
prevent spatial biases in each dataset.  
 Classification by material source is discussed separately from the technological 
classifications and use-wear data in order to highlight the shift in resource accumulation 
strategies that occurred over time beginning ca. 600 B.C. The technological classification 
sections are structured around tables that display the counts and percentages of different 
tool forms (e.g., blade, scraper, drill) and related forms of production debris (e.g., blade 
core, bipolar core, bifacial alternate flake) for each site in order to examine change over 
time. The sections on use-wear analyses begin by describing the excavation contexts, 
material sources, and tool forms that compose the study sample for each site. The use-
wear data are presented in three tables, one for each site, and the discussions of use-wear 
patterns are organized by tool forms. The final section combines the technological and 
use-wear datasets to identify specific lithic production strategies, knapper skill levels, and 
patterns of tool use for each site and to compare these indices over time. 
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Amomoloc 
Lesure (2014:8) defines Amomoloc as a modest village between two and seven 
hectares that was largely a single component site (900-650 B.C.). The excavation 
contexts include loose domestic refuse and secure features comprising refuse-filled pits, 
roasting pits, and one burial. Carballo and Lesure (2014:23-25) hypothesize the 
boundaries of seven distinct house yards at Amomoloc based on concentrations of secure 
pit features (Figure 4.1 and Table 4.1).  
 
Figure 4.1. Distribution of features at Amomoloc indicative of house yards (used with 
permission from Carballo and Lesure 2014:Figure 2.7). 
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Table 4.1. Hypothesized Households Organized by Excavated Pit Features at Amomoloc 
(Modified with Permission from Carballo and Lesure 2014:Table 2.2). 
Hypothesized Household Excavated Features 
Tzompantepec-1 A46 
Early Tlatempa-1 A22, A23, A47, A49 
Early Tlatempa-2 A57, A63, A71 
Late Tlatempa-1 A48, A54, A61, A64 
Late Tlatempa-2 A66, A67, A68, A73 
Late Tlatempa-3 A60 
Late Tlatempa-4 A74 
 
Material Sources 
 Stone tools at Amomoloc were made primarily from obsidian originating from the 
Paredón (11.2 percent), Otumba (7.1 percent), and Pachuca (0.8 percent) sources in 
addition to non-visually diagnostic jet black (6.4 percent) and gray (28.4 percent) 
obsidian (Table 4.2). Results from a laser ablation-inductively coupled plasma-mass 
spectrometry (LA-ICP-MS) study (Carballo et al. 2007:33-38) compared with the 
extensive Instrumental Neutron Activation Analysis (INAA) database (Glascock and 
Cobean 2002:257-276) indicate that the indeterminate gray obsidian category 
corresponds almost entirely to the Oyameles/Zaragoza and Otumba sources. The jet black 
category comprises several sources including Oyameles/Zaragoza. Different types of 
chert collectively represent 45 percent of Amomoloc’s lithics. Finally, felsic stones 
included basalt (one percent) and rhyolite (0.1 percent). Cortex ratios indicate that raw 
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materials arrived to Amomoloc in less worked or reduced fashions compared to the raw 
materials that arrived to the later sites of Tetel and Las Mesitas (Table 4.3). 
 
Table 4.2. Totals and Percentages of Lithic Materials for Each Tlaxcala Village Site. 
Material Sources Were Determined through Visual Classification. 
Material Amomoloc Tetel Las Mesitas 
Paredón 214 (11.2%) 581 (57.4%) 106 (75.7%) 
Otumba 136 (7.1%) 142 (14.1%) 4 (2.9%) 
Jet Black 122 (6.4%) 5 (0.5%) 1 (0.7%) 
Gray 543 (28.4%) 23 (2.3%) 11 (7.8%) 
Pachuca 15 (0.8%) 51 (5%) 13 (9.3%) 
Chert 703 (36.9%) 65 (6.5%) 4 (2.95) 
Chalcedony 127 (6.6%) 141 (14%) 1 (0.7%) 
Jasper 20 (1%) -- -- 
Quartz 10 (0.5%) 2 (0.2%) -- 
Basalt 19 (1%) -- -- 
Rhyolite 1 (0.1%) -- -- 
All 1910 1010 140 
 
Table 4.3. Totals and Percentages of All Materials Separated by Cortex Rates. 
Amount of Cortex Amomoloc Tetel Las Mesitas 
No Cortex 1725 (90.3%) 952 (94.3%) 130 (92.9 %) 
Partial Cortex (<50%) 145 (7.6%) 56 (5.5%) 8 (5.7%) 
Mostly Cortex (>50%) 40 (2.1%) 2 (0.2%) 2 (1.4%) 
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Technological Classification 
Table 4.4 presents the technological classifications of Amomoloc’s lithic artifacts. 
Gray obsidian appears primarily in general debitage categories (63.1 percent), and the 
presence of 17 flake cores indicates that residents were locally producing simple flake 
tools. Bipolar cores (n= 52) and bipolar flakes (n= 58) (Figure 4.2d), which together 
comprise 10.8 percent of the gray obsidian assemblage, represent the primary focus of 
local obsidian tool production at the site. Percussion and pressure flakes from the bifacial 
reduction process in addition to bifacial overshot flakes indicate a small component of 
local drill (Figure 4.2e-f), bifacial knife, and dart point (Figure 4.3a-c) production (7.9 
percent). Blade products represent 17.2 percent of the gray obsidian assemblage. 
However, late-series pressure blade proximal-distal (2.3:1) and medial-distal (2:1) 
segment ratios with the absence of blade cores and other forms of production evidence 
(0.4 percent) indicate that Amomoloc residents imported whole blades. It is important to 
note for comparative purposes that the number of imported complete blades (n= 13) 
equals the number of locally produced complete dart points (n= 13) (Figure 4.3). The 
small quantity of unifacial tools (n= 5) made of gray obsidian is also noteworthy 
compared to assemblages from later sites. Lithics made of green obsidian (n= 15) are 
primarily general debitage (86.6%), and the available data indicate that residents neither 
frequently produced green obsidian tools locally nor imported finished products made of 
green obsidian. 
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Figure 4.2. Lithics from Amomoloc (900-650 B.C.) including: (a) dart point from Feature 
A78 (Specimen 9); (b) dart point from Feature A46 (Specimen 13); (c) dart point from 
Feature A46 (Specimen 26); (d) bipolar flake from Feature A78 (Specimen 10); (e) drill 
from Feature A54 (Specimen 30); and (f) drill from Terrace 2-E lot 527 (Specimen 38). 
 
 
Figure 4.3. Lithics from Amomoloc (900-650 B.C.) including (a-d) dart points and (e) a 
late-series pressure blade proximal segment (illustrations used with permission from 
Carballo 2004:Figure 6.1). 
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Chert tools collectively concentrate in general debitage categories (93.5 percent). 
The presence of 53 chert flake cores compared to 21 obsidian flake cores demonstrates a 
higher scale of production for simple chert percussion flake tools at the site. The focus on 
chert bipolar tool production, however, was much lower (2.1 percent). Chert lithics 
appear evenly across unifacial (1.5 percent), bifacial (1.5 percent), blade (1.1 percent) 
categories, but unifacial scrapers (n= 13) (Figure 4.4) represent the most formalized 
finished tool type followed by one dart point and two drills. Chert blade production (0.3 
percent) was not a component of lithic production at the site.  
Felsic stones including basalt and rhyolite comprise mostly finished products. 
Small flakes of basalt that represent general debitage (31.6 percent) may indicate that 
basalt scrapers (n= 13) were made at the site, but the available amount of general 
debitage (n= 6) is too small to confirm this claim. An adze represents the only lithic 
artifact made from rhyolite. 
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Figure 4.4. Unifacial tools with maguey use-wear patterns including (a) a chert scraper 
from Feature A78 (Specimen 11), and (b) a chalcedony scraper from Late Tlatempa-1 
(Specimen 31). 
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Table 4.4. Amomoloc (900-650 B.C.) Stone Tool Assemblage. 
Technology Gray Green Chert Basalt Rhyolite Total 
General Debitage 
(% of Assemblage) 
640  
(63.1%) 
13  
(86.6%) 
804  
(93.5%) 
6  
(31.6%) 
-- 1463  
(76.6%) 
Cobble 2 -- 4 -- -- 6 
Shatter 171 3 265 -- -- 439 
Flake Core 17 4 53 -- -- 74 
Flake Fragment 254 4 225 3 -- 486 
Natural Platform 11 -- 13 -- -- 24 
Single Facet Platform 84 1 171 2 -- 258 
Multiple Facet Platform 65 1 49 1 -- 116 
Block 1 -- -- -- -- 1 
Edge Flake 19 -- 14 -- -- 33 
Alternate Flake 12 -- 7 -- -- 19 
Bulb Removal 2 -- 3 -- -- 5 
Undulation Flake 2 -- -- -- -- 2 
       
Unifacial 
(% of Assemblage) 
5  
(0.5%) 
-- 13  
(1.5%) 
13  
(68.4%) 
-- 31  
(1.6%) 
Unitrim 2 -- -- -- -- 2 
Scraper 3 -- 13 13 -- 29 
       
Bifacial 
(% of Assemblage) 
81  
(7.9%) 
-- 13  
(1.5%) 
-- 1 
(100%) 
95  
(5%) 
BR Edge 5 -- 2 -- -- 7 
BR Alternate 6 -- 1 -- -- 7 
BR Early Percussion Flake 13 -- 1 -- -- 14 
BR Late Percussion Flake 8 -- 1 -- -- 9 
BR Early Pressure Flake 11 -- 3 -- -- 14 
BR Late Pressure Flake 4 -- -- -- -- 4 
BR Overshot 2 -- -- -- -- 2 
Notch 2 -- 1 -- -- 3 
Bifacial Retouch 2 -- -- -- -- 2 
Bifacial Fragment 3 -- -- -- -- 3 
Bifacial Knife Complete 4 -- -- -- -- 4 
Point Fragment 6 -- 1 -- -- 7 
Point Complete 13 -- 1 -- -- 14 
Drill 2 -- 2 -- -- 4 
Adze -- -- -- -- 1 1 
       
Bipolar 
(% of Assemblage) 
110  
(10.8%) 
1  
(6.7%) 
18  
(2.1%) 
-- -- 129  
(6.7%) 
Bipolar Core 52 -- 12 -- -- 64 
Bipolar Flake 58 1 6 -- -- 65 
 
Ritual 
(% of Assemblage) 
 
1  
(0.1%) 
 
-- 
 
-- 
 
-- 
 
-- 
 
1  
(0.1%) 
Eccentric 1* -- -- -- -- 1 
 118 
Blades 
(% of Assemblage) 
174  
(17.2%) 
1  
(6.7%) 
9  
(1.1%) 
-- -- 184  
(9.6%) 
Percussion Complete 3 -- 2 -- -- 5 
Percussion Proximal 5 -- 4 -- -- 9 
Percussion Medial 1 -- 1 -- -- 2 
Percussion Distal 2 -- -- -- -- 2 
     --  
ES Pressure Proximal 6 -- -- -- -- 6 
ES Pressure Medial 10 1 -- -- -- 11 
ES Pressure Distal 3 -- -- -- -- 3 
       
LS Pressure Complete 4 -- -- -- -- 4 
LS Pressure Proximal 41 -- 2 -- -- 43 
LS Pressure Medial 38 -- -- -- -- 38 
LS Pressure Distal 19 -- -- -- -- 19 
LS Snap Segment 40 -- -- -- -- 40 
Trimmed Blade 2 -- -- -- -- 2 
       
Production Related 
(% of Assemblage) 
4  
(0.4%) 
-- 3  
(0.3%) 
-- -- 7  
(0.4%) 
Overshot Blade 1 -- -- -- -- 1 
Platform Isolation 3 -- 2 -- -- 5 
Flake w/ Blade Core Platform -- -- 1 -- -- 1 
Total 1015 (53.1%) 
15 
(0.8%) 
860 
(45%) 
19  
(1%) 
1  
(0.1%) 
1910 
*This artifact may actually represent a point fragment. 
 
Use-Wear Classification 
 The Amomoloc use-wear sample (Table 4.5) comprises 50 specimens from a total 
of six house yards and three ceramic phases in order to prevent spatial or chronological 
bias in the study: 13 specimens from Tzompantepec-1; four specimens from Early 
Tlatempa-2; five specimens from Feature A78 (Early Tlatempa), which includes a 
disturbed burial; six specimens from Late Tlatempa-1; 11 specimens from Late 
Tlatempa-2; three specimens from Late Tlatempa-4; and eight specimens that lack phase 
and household associations (Table 4.1). The specimens represent gray (48 percent), 
Paredón (32 percent), jet black (six percent), and Otumba (four percent) obsidian in 
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addition to chert (eight percent) and chalcedony (two percent). The chert and chalcedony 
specimens were included in the use-wear study because they represent rare tool forms in 
the Amomoloc assemblage. Technologies represented in the Amomoloc dataset include 
percussion blade segments (n=2), early-series pressure blade segments (n= 4), late-series 
pressure blade segments (n= 14), bipolar flakes (n= 10), scrapers (n= 6), dart points (n= 
6), bifacial knives (n= 4), and bifacial drills (n= 4). 
 Use-wear patterns on blades (Figure 4.5) demonstrate multiple (n= 7), cutting (n= 
7), and scraping (n= 3) tool motions linked primarily to soft plants (n= 11) followed by 
meat (n= 5), maguey (n= 4), wood (n= 3), and maize (n= 2). These data suggest that 
blades were used primarily for subsistence activities, which focused on plant resources. 
One complete late-series pressure blade and one late-series pressure blade proximal 
segment from Late Tlatempa-2 do not show signs of use, which may indicate that the 
whole blades imported to Amomoloc arrived unused. 
 
Figure 4.5. Amomoloc use-wear patterns (100x) on blade products including (a) soft 
plants (Specimen 47), (b) maize (Specimen 44), (c) wood (Specimen 48), (d) maguey 
(Specimen 48), (e) meat (Specimen 50), and (f) unused (Specimen 14). 
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 Use-wear patterns on bipolar flakes from Tzompantepec-1 indicate scraping (n=3) 
and cutting (n=1) motions in contact with meat (n=3) and soft plants (n=3). These 
patterns suggest that bipolar flakes were used as small handheld tools for subsistence 
activities (e.g., utensils for consuming food). Use-wear patterns on bipolar flakes at Early 
Tlatempa-2, however, provide examples of shell sawing and bone and wood scraping in 
addition to meat scraping. Specimens from Feature A78 also show a wider range of use 
for bipolar flakes during the Early Tlatempa phase with the addition of shell sawing and 
maguey scraping use-wear patterns. The single bipolar flake from Late-Tlatempa-4 
exhibits a soft plant scraping use-wear pattern. 
 Scrapers from Feature A78, Late Tlatempa-1, Late Tlatempa-2, and unavailable 
house yard associations collectively demonstrate a wide range of use-wear patterns. The 
earliest scraper—made of chert—in the archaeological record at Amomolc show signs of 
contact with maguey but lacks identifiable striations (Figure 4.4a). The chalcedony 
scraper from Late Tlatempa-1 shows a similar use-wear pattern (Figure 4.4b), but the 
Otumba obsidian scraper shows signs of meat scraping. The chert scraper from Late 
Tlatempa-2 shows evidence for meat or hide scraping (Figure 4.6a). The two Paredón 
obsidian scrapers from unidentifiable house-yards show evidence for soft plant scraping 
and a burnt surface (Figure 4.6b) and both wood (Figure 4.6c) and shell scraping (Figure 
4.6d), respectively. 
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Figure 4.6. Use-wear patterns on unifacial scrapers including (a) meat or hide scraping 
with blood residue (400x) (Specimen 42), (b) soft plant scraping and a burnt surface 
(100x) (Specimen 41), (c) wood scraping (100x) (Specimen 43), and (d) shell scraping 
(100x) (Specimen 43). 
 
The dart points from Tzompantepec-1, Feature A78, and Late Tlatempa-2 exhibit 
similar use-wear patterns, which do not change over time within the site. Five dart points 
exhibit evidence for contact with meat, three dart points demonstrate burned surfaces, and 
two dart points show contact with soft plants, likely due to hafting. One dart point shows 
specific evidence for hafting (Figure 4.7a) and one dart point exhibits evidence for 
projectile impact damage (Figure 4.7b). Four of the six dart point surfaces indicate 
perpendicular scraping motions.  
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Figure 4.7. Use-wear patterns (100x) on dart points including (a) hafting with soft plants 
(Specimen 26) and (b) projectile impact damage (Specimen 9). 
 
 The only bifacial knife linked to a specific house yard (Late Tlatempa-4) lacks 
identifiable striations but shows contact with meat through both meat and blood-like 
residues. The three bifacial knives from unidentifiable house yards shows signs for 
multiple (n=2) and scraping (n=1) motions. Use-wear patterns on all three knives suggest 
meat butchering as a tool function. In addition, one knife shows signs for wood working 
and one knife shows signs for contact with soft plants. 
 Bifacial drills were made from both chert (n=2) and obsidian (n=2) but specific 
use-wear patterns are not linked to specific material sources. The chert drills do not 
exhibit identifiable striations but they do exhibit use-wear patterns for shell, meat, and 
hide (Figure 4.8). The gray obsidian drill from Late Tlatempa-1 shows exclusive 
evidence for shell boring. The Paredón obsidian drill exhibits evidence for contact with 
multiple materials including shell, wood, and maguey. Collectively, the drill use-wear 
patterns from Amomoloc indicate that drills were used primarily in contact with shell but 
that they were also used to work animal products, wood, and maguey. 
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Figure 4.8. Use-wear patterns on bifacial drills including (a) shell boring (Specimen 30), 
(b) shell scraping (Specimen 38), (c) wood scraping (Specimen 38), and (d) maguey 
scraping (Specimen 38). 
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Table 4.5. Amomoloc (900-650 B.C.) Use-Wear Patterns. Size Grades (SG) in cm. 
Household Material Technology SG Tool Motion Materials Worked 
Tzompantepec-1 Gray Bipolar Flake 3 Cutting Meat 
Tzompantepec-1 Paredón Bipolar Flake 2.5 Scraping Soft Plants/Meat 
Tzompantepec-1 Paredón Bipolar Flake 3 Scraping Soft Plants 
Tzompantepec-1 Paredón Bipolar Flake 3.5 Scraping Soft Plants/Meat 
Tzompantepec-1 Gray Perc. Prox. 5 Scraping Soft Plants 
Tzompantepec-1 Gray LS Proximal 4 None Meat (Burnt) 
Tzompantepec-1 Jet Black LS Proximal 5 Cutting Soft Plants/Wood 
Tzompantepec-1 Jet Black LS Medial 5 Multiple Soft Plants 
Tzompantepec-1 Gray LS Medial 4.5 Scraping Soft Plants 
Tzompantepec-1 Gray Hafted Point 3 Scraping Soft Plants/Meat 
Tzompantepec-1 Gray Dart Point 3.5 None Meat (Burnt) 
Tzompantepec-1 Gray Dart Point 4 Scraping Soft Plants/Meat 
Tzompantepec-1 Paredón Dart Point 4 Scraping Meat 
      
Early Tlatempa-2 Chert Drill 7 Undetermined Shell/Hide 
Early Tlatempa-2 Gray Bipolar Flake 2.5 Sawing Shell 
Early Tlatempa-2 Gray Bipolar Flake 2.5 Scraping Meat 
Early Tlatempa-2 Gray Bipolar Flake 3.5 Scraping Wood/Bone 
      
Feature A78 Chert Scraper 7 Undetermined Maguey 
Feature A78 Gray Bipolar Flake 3 Scraping Meat 
Feature A78 Gray Bipolar Flake 3 Sawing/Scraping Shell/Maguey 
Feature A78 Gray ES Proximal 4.5 Cutting Soft Plants/Maize 
Feature A78 Gray Dart Point 3.5 Projectile Burnt 
      
Late Tlatempa-1 Chalcedony Scraper 6.5 Undetermined Maguey 
Late Tlatempa-1 Otumba Scraper 5.5 Scraping Meat 
Late Tlatempa-1 Otumba LS Proximal 4.5 Cutting Soft Plants 
Late Tlatempa-1 Paredón LS Proximal 4.5 Multiple Wood/Maguey 
Late Tlatempa-1 Gray ES Proximal 3 Multiple Soft Plants 
Late Tlatempa-1 Gray Drill 2.5 Boring Shell 
      
Late Tlatempa-2 Chert Scraper 4 Scraping Hide/Meat 
Late Tlatempa-2 Paredón ES Proximal 3 Multiple Meat/Soft Plants 
Late Tlatempa-2 Paredón ES Proximal 4.5 Multiple Maguey 
Late Tlatempa-2 Paredón LS Proximal 4.5 None None 
Late Tlatempa-2 Paredón LS Proximal 4.5 Cutting Soft Plants/Maize 
Late Tlatempa-2 Paredón Snapped Blade 3.5 Cutting Soft Plants 
Late Tlatempa-2 Paredón Snapped Blade 5.5 Cutting Maguey 
Late Tlatempa-2 Gray Perc. Distal 3.5 Multiple Soft Plants/Meat 
Late Tlatempa-2 Gray Complete LS 8.5 None None 
Late Tlatempa-2 Gray LS Medial 3 Multiple Soft Plants/Meat 
Late Tlatempa-2 Gray Dart Point 3 Scraping Meat (Burnt) 
      
Late Tlatempa-4 Jet Black Bipolar Flake 3 Scraping Soft Plants 
Late Tlatempa-4 Gray Snapped Blade 2 Scraping Meat 
Late Tlatempa-4 Gray Bifacial Knife 4 None Meat 
      
N/A Chert Drill 3 Undetermined Meat 
N/A Paredón Drill 4.5 Scraping Shell/Wood/Maguey 
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N/A Paredón Scraper 5.5 Scraping Soft Plants (Burnt) 
N/A Paredón Scraper 5.5 Scraping Wood/Shell 
N/A Paredón Bifacial Knife 6 Multiple Wood/Meat 
N/A Gray Snapped Blade 6 Cutting Wood/Maguey 
N/A Gray Bifacial Knife 4 Scraping Meat 
N/A Gray Bifacial Knife 4.5 Multiple Soft Plants/Meat 
 
Tetel 
Lesure (2014:8) defines Tetel (750-500 B.C.) as a small village that covered about 
two hectares. Lesure and Carballo (2014:54-69) identify five possible house yards based 
on loose domestic refuse and secure pit features filled with domestic refuse and two 
deposits of human bones in the following excavation units: B1, B2, C1/D1, and two 
house yards in A3-A17 represented by Features A4/A12/A13 and Features 
A10/A11/A14/A15, respectively (Figure 4.9). A basaltic extrusion lies just 300 m from 
the site and it supplied residents with raw material for flaked basalt tools, but basalt tools 
were not included in the original technological analysis (Carballo 2004). 
 
 
Figure 4.9. Plan view of all units excavated at Tetel (used with permission from Lesure 
and Carballo 2014:Figure 3.3). 
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Material Sources 
Stone tools at Tetel were made primarily from obsidian originating from the 
Paredón (57.4 percent), Otumba (14.1 percent), and Pachuca (5 percent) sources in 
addition to non-visually diagnostic gray (2.3 percent) and jet black (0.5 percent) obsidian 
(Table 4.2). Carballo et al. (2007:37) note an almost exclusive shift to Mesa Central 
sources in the Tetel assemblage, which is reflected by higher Paredón and Pachuca 
percentages and lower Oyameles-Zaragoza, gray, and jet black percentages compared to 
Amomoloc’s assemblage. Different types of chert collectively represent 20.7 percent of 
Tetel’s assemblage, which represents less than half of Amomoloc’s chert percentage. 
Cortex ratios indicate that raw materials arrived to Tetel in more reduced or prepared 
cores compared to raw materials at Amomoloc (Table 4.3). 
 
Technological Analysis 
Table 4.6 presents the technological classifications of Tetel’s lithic artifacts. Gray 
obsidian appears primarily in finished blade products (40.3 percent). Tetel’s late-series 
pressure blade proximal-distal (2.2:1) and medial-distal (3.1:1) segment ratios combined 
with secondary production evidence (e.g., overshot blades and blade correction 
maneuvers) (3.7 percent) indicate both processed-blade trade and possible on-site blade 
production conducted by itinerant merchants, interpreted by the lack of core shaping 
flakes and few exhausted cores (De León et al. 2009:124-125). Most of the gray obsidian 
artifacts in general debitage categories (33.2 percent) likely reflect small pieces of shatter 
from the local production of bipolar tools (13.2 percent). The presence of 26 bipolar cores 
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(Figure 4.10a) also indicates that bipolar tool production was a significant focus of local 
tool production at Tetel. Bifacial reduction flakes concentrate in smaller pressure flake 
categories and finished bifacial tools are restricted to points (Figure 4.10d-h). Unifacial 
tools are notably absent in the Tetel lithic assemblage. However, the restricted use of 
basalt for unifacial scraping tools at Amomoloc and La Laguna suggest that the 
unanalyzed basalt artifacts from Tetel likely include unifacial scrapers.  
Ritual related tools include one possible eccentric (excavation unit C4) and two 
bloodletters (excavation unit C3) (Figure 4.11). The concentrated spatial distribution of 
these tools forms indicates that they likely belonged to one household (Figure 4.9). 
However, the ritual related lithics were not found in association with secure pit features, 
which can be linked to specific households and provide finer chronology. If 
contemporary with the Formative occupation, the finds could provide a counterpoint to 
models that describe bloodletters as prestige goods found only in elite domestic contexts 
(Flannery and Marcus 2005; Parry 1987). 
Lithics made of green obsidian (n= 51) are primarily general debitage (39.2%), 
most likely linked to bipolar flake production (11.8%), and blades (39.2%). The lack of 
blade production evidence (n= 1) and the high percentage of late-series pressure blade 
segments (80%) within all blade related categories indicates that Tetel residents were 
importing Pachuca blades. Tetel residents also imported two green obsidian dart points.  
Chert flake cores (n= 14) are the most common core type followed by gray 
obsidian bipolar cores (n= 26). The high percentage of chert debitage (90.4 percent) is 
related to both bifacial (3.8 percent) and bipolar (3.4 percent) on-site tool production. 
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Finished products include one bifacial drill (Figure 4.12) and one perforated bead or 
cuenta (Figure 4.10c). Tetel residents did not frequently import finished chert blades (1.4 
percent) or produce chert blades (0.5 percent). 
 
 
Figure 4.10. Lithics from Tetel (750-500 B.C.) including (a) bipolar core, (b) percussion 
macro flake, (c) perforated bead or “cuenta”, and (d-h) dart points (illustrations used with 
permission from Carballo 2004:Figure 6.2). 
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Figure 4.11. Bloodletters from Tetel (750-500 B.C.) subjected to use-wear analysis: (a) 
Specimen 40 and (b) Specimen 41 (illustrations used with permission from Carballo 
2004:Figure 6.3 and photos taken by the author). 
 
 
 130 
Table 4.6. The Tetel (750-500 B.C.) Stone Tool Assemblage. 
Technology Gray Green Chert Total 
General Debitage 
(% of Assemblage) 
249  
(33.2%) 
20  
(39.2%) 
188  
(90.4%) 
457  
(45.2%) 
Shatter 114 7 42 163 
Flake Core 3 -- 14 17 
Flake Fragment 82 7 51 140 
Natural Platform 1 -- 1 2 
Single Facet Platform 7 -- 66 73 
Multiple Facet Platform 29 5 7 41 
Edge Flake 8 -- 3 11 
Alternate Flake 3 -- 4 7 
Bulb Removal 2 -- -- 2 
Undulation Flake -- 1 -- 1 
     
Bifacial 
(% of Assemblage) 
69  
(9.2%) 
4  
(7.8%) 
8  
(3.8%) 
81  
(8%) 
Early Pressure Flake -- -- 1 1 
BR Edge 5 -- -- 5 
BR Alternate 14 -- 2 16 
BR Early Percussion Flake 9 -- -- 9 
BR Late Percussion Flake 2 -- 2 4 
BR Early Pressure Flake 20 1 1 22 
BR Late Pressure Flake 14 -- 1 15 
BR Margin -- 1 -- 1 
Notch 1 -- -- 1 
Point Fragment 1 1 -- 2 
Point Complete 3 1 -- 4 
Drill -- -- 1 1 
     
Bipolar 
(% of Assemblage) 
99  
(13.2%) 
6  
(11.8%) 
7  
(3.4%) 
112  
(11.1%) 
Bipolar Core 26 3 -- 29 
Bipolar Flake 73 3 7 83 
     
Ritual 
(% of Assemblage) 
3  
(0.4%) 
-- --  
 
3  
(0.3%) 
Eccentric 1* -- -- 1 
Bloodletter 2 -- -- 2 
     
Lapidary 
(% of Assemblage) 
-- -- 1 
(0.5%) 
1  
(0.1%) 
Bead -- -- 1 1 
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Blades 
(% of Assemblage) 
303  
(40.3%) 
20  
(39.2%) 
3  
(1.4%) 
326  
(32.3%) 
Percussion Complete 9 -- 1 10 
Percussion Proximal 3 1 1 5 
Percussion Medial 2 -- -- 2 
Percussion Distal 1 -- -- 1 
     
ES Pressure Complete 1 1 1 3 
ES Pressure Proximal 12 -- -- 12 
ES Pressure Medial 6 -- -- 6 
ES Pressure Distal 10 -- -- 10 
     
LS Pressure Complete 3 1 -- 4 
LS Pressure Proximal 64 2 -- 66 
LS Pressure Medial 97 9 -- 106 
LS Pressure Distal 31 1 -- 32 
LS Snap Segment 34 3 -- 37 
Blade Shatter 30 2 -- 32 
     
Production Related 
(% of Assemblage) 
28  
(3.7%) 
1  
(2%) 
1  
(0.5%) 
30  
(3%) 
Overshot Blade 4 -- -- 4 
Proximal Blade Correction 3 1 -- 4 
Medial Blade Correction 1 -- -- 1 
Distal Blade Correction 1 -- -- 1 
Direct Blade Correction 2 -- -- 2 
Lateral Blade Correction 1 -- -- 1 
Platform Isolation 5 -- 1 6 
Bipolared Blade Core 11 -- -- 11 
Total 751 
(74.3%) 
51 
(5%) 
208  
(20.7%) 
1010 
* Originally classified as an eccentric in 2004, but I classify it as a projectile point base 
fragment with a basal notch in the use-wear study. 
 
  
Figure 4.12. Chert drill (Specimen 39) from Tetel subjected to use-wear analysis. 
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Use-Wear Classification 
 The Tetel use-wear sample (Table 4.7) comprises 50 specimens from three house 
yards—Features A4/A12/A13 ca. 800-650 B.C. (n= 7), Features A10/A11/A14/A15 ca. 
650-500 B.C. (n= 15), and excavation unit B1 ca. 650-500 B.C. (n=14)—as well as non-
feature contexts (n= 14) in order to include the full range of tool forms at the site and 
prevent spatial or chronological bias. The specimens represent Paredón (70 percent), 
Otumba (14 percent), Pachuca (10 percent), and gray (four percent) obsidian in addition 
to one chert specimen (two percent). The chert drill exhibits a meat/hide use-wear 
pattern, and it was included because it is the only drill in the site’s lithic assemblage. 
Additional technological forms in Tetel’s use-wear sample include percussion blade 
segments (n= 3), early-series pressure blade segments (n= 3), late-series pressure blade 
segments (n= 23), bloodletters (n= 2), bipolar flakes (n= 13), and dart points (n= 5). 
 Microscopically visible striations on blade surfaces indicate multiple (n= 26) and 
cutting (n= 2) tool motions, while one late-series medial blade segment with meat-like 
residues did not exhibit striations. Material use-wear patterns visible on blade segments 
include maguey (n= 15), wood (n= 8), hide (n= 5), bone (n= 4), shell (n= 3), meat (n= 3), 
soft plants (n= 3), and maize (n= 1) (Figure 4.13). Eight types of use-wear combined with 
a very high proportion of multiple tool motions suggests that blades were commonly used 
in many different ways for both subsistence activities and domestic crafting. The cutting-
only specimens both show maguey and hide use-wear patterns, but one specimen is made 
of Otumba obsidian and the other specimen is made of Pachuca obsidian. A comparison 
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of these two specimens highlights the site pattern of nondiscrimination between materials 
sources and very specific tasks identified through high magnification use-wear analysis. 
 The two bloodletters from Tetel (Figure 4.11) are similar in form to examples 
from the sites of La Laguna and Teotihuacan, which are covered in later chapters. These 
bifacially retouched bloodletters exhibit a use-wear pattern that distinguishes them from 
other tool forms, most notably late-series pressure blades. Isolated blood-like residues 
appear to be embedded in microscars along the tools’ edges, while microscopically 
visible striations are limited to small perpendicular grooves indicating light scraping, if 
they appear at all. The surface of Specimen 40 from excavation unit C3 also shows signs 
of burning. Specimen 40 does not originate from a secure pit feature, which prevents a 
more detailed discussion on the context of this burnt bloodletter. It is important to note 
that signs of burning are not restricted to bloodletters at Tetel; two bipolar flakes and one 
dart point also demonstrate signs of burning on their surfaces. 
 Use-wear patterns on bipolar flakes from Tetel are similar to patterns on bipolar 
flakes from Amomoloc. Tetel bipolar flakes exhibit striations primarily for multiple tool 
motions (n= 7) followed by specific scraping (n= 4) and cutting (n= 1) motions. Primary 
use-wear patterns include soft plants (n= 5) and meat (n= 5) followed by bone (n= 4), 
shell (n= 2), maguey (n= 2), and wood (n= 1). While it appears that bipolar tools were 
used similarly as blades for a diverse array of crafting tasks and subsistence activities, 
blades were more commonly used than bipolar tools to process maguey at Tetel. 
 Three of the five dart points subjected to use-wear analysis do not exhibit signs of 
use. Two of these specimens are made of Paredón obsidian, and small amounts of 
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production debris (Table 4.6) could indicate that they were made locally at the site. The 
third specimen is made of Pachuca obsidian and the lack of related production debris at 
the site suggests that it was imported as an unused product. The point made from Otumba 
obsidian exhibits evidence for hafting but lacks any other type of use-wear pattern 
(Figure 4.14). Finally, one Paredón obsidian dart point shows signs of consistent use as a 
tool in contact with meat and animal hide. 
 
 
Figure 4.13. Use-wear patterns (100x) on Tetel blade products including (a) soft plants 
(Specimen 12), (b) maize (Specimen 20), (c) maguey (Specimen 23), (d) wood 
(Specimen 2), (e) meat (Specimen 36), (f) hide (Specimen 34), (g) bone (Specimen 14), 
and (h) shell (Specimen 42). 
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Figure 4.14. Images (100x) showing striations along the surfaces of the notches of an 
Otumba obsidian dart point (Specimen 32), which represent evidence for hafting with 
soft plants. Note that the striations are running the same direction in relationship to the 
orientation of flake scars. 
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Table 4.7. Tetel (750-500 B.C.) Use-Wear Patterns. Size Grade (SG) Measured in cm. 
House Yard 
Feature 
Material Technology SG Tool Motion Materials Worked 
A4 Otumba Snapped Blade 3.5 Multiple Bone 
A4 Otumba Snapped Blade 4 Multiple Bone 
A4 Paredón Dart Point 5 Multiple Meat/Hide 
A12 Paredón Perc. Blade 10 Multiple Wood/Maguey 
A12 Paredón LS Proximal 5.5 Multiple Maguey 
A12 Paredón Snapped Blade 4.5 Multiple Soft Plants/Wood 
A12 Paredón Snapped Blade 6 Multiple Wood/Bone 
      
A10 Paredón Bipolar Flake 2 None None 
A10 Paredón Bipolar Flake 3 Scraping Bone 
A11 Paredón Bipolar Flake 2 Scraping Shell (Burnt) 
A11 Paredón Bipolar Flake 4 Cutting Soft Plants/Wood 
A15 Gray Bipolar Flake 3 Multiple Soft 
Plants/Maguey 
A15 Pachuca LS Blade 4.5 Multiple Maguey 
A15 Paredón Bipolar Flake 2 Multiple Soft Plants 
A15 Paredón Perc. Distal 5.5 Multiple Maguey 
A15 Paredón ES Distal 5 Multiple Meat 
A15 Paredón LS Proximal 4.5 Multiple Maguey 
A15 Paredón LS Medial 3 Multiple Maguey 
A15 Paredón LS Distal 7.5 Multiple Soft Plants/Maize 
A15 Paredón Snapped Blade 3 Multiple Wood 
A15 Paredón Snapped Blade 4.5 Multiple Wood/Hide 
A15 Paredón Snapped Blade 4.5 Multiple Maguey 
      
A16 Otumba Bipolar Flake 2.5 Multiple Bone/Shell 
A16 Paredón Bipolar Flake 3 Multiple Bone/Maguey 
A16 Otumba LS Proximal 7 Cutting Maguey/Hide 
A16 Paredón LS Proximal 4.5 Multiple Wood/Maguey 
A16 Paredón LS Proximal 5 Multiple Wood/Shell 
A16 Pachuca LS Medial 4 Multiple Maguey 
A16 Pachuca LS Medial 6.5 Multiple Maguey/Hide/Shell 
A16 Paredón LS Medial 3.5 None Meat 
A16 Paredón LS Medial 6.5 Multiple Maguey 
A16 Paredón Snapped Blade 5.5 Multiple Wood/Maguey 
A16 Pachuca Dart Point 5.5 None None 
A16 Otumba Dart Point 4.5 Multiple Soft Plants 
A16 Paredón Dart Point 4 None None (Burnt) 
A18 Paredón Snapped Blade 3 Multiple Shell 
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N/A: Unit A1 Gray Bipolar Flake 2.5 Multiple Meat/Bone 
N/A: Unit A1 Otumba ES Distal 3 Multiple Maguey 
N/A: Unit A1 Paredón LS Distal 4.5 Multiple Bone 
N/A: Unit A1 Pachuca LS Medial 2.5 Cutting Maguey/Hide 
N/A: Unit A4 Paredón Bipolar Flake 2.5 Scraping Meat/Soft Plants 
N/A: Unit A4 Paredón Bipolar Flake 3.5 Multiple Meat (Burnt) 
N/A: Unit A16 Paredón Perc. Medial 5.5 Multiple Wood/Hide 
N/A: Unit A16 Paredón ES Distal 5 Multiple Soft Plants/Meat 
N/A: Unit B1 Paredón Bipolar Flake 2.5 Multiple Meat/Soft Plants 
N/A: Unit B1 Paredón Bipolar Flake 3 Scraping Meat 
N/A: Unit C3 Chert Drill 3.5 Undetermined Meat/Hide 
N/A: Unit C3 Otumba Bloodletter 3.5 None Skin (Burnt) 
N/A: Unit C3 Paredón Bloodletter 4 Scraping Skin 
N/A: Unit C4 Paredón Dart Point* 5 None None 
*Originally classified as an eccentric in 2004, but I classify it as a projectile point base 
fragment with a basal notch in this study. 
 
Las Mesitas 
 Lesure (2014:8-9) defines Las Mesitas (650-500 B.C.) as a dispersed homestead, 
which was likely part of a scatter of dispersed homesteads each surrounded by cultivated 
fields. The excavations themselves originated from an eroded road cut, but a light scatter 
of sherds around the site covers about seven hectares. The majority of excavated 
materials came from areas A and F, which likely represent one house yard, but additional 
house yards may have been located near areas D and E (Carballo and Carballo 2014:76) 
(Figure 4.15). The excavation contexts include loose domestic refuse and secure refuse-
filled pits, one of which also contained a human burial. 
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Figure 4.15. Plan view showing profiles and units excavated at Las Mesitas (used with 
permission from Carballo and Carballo 2014:Figure 4.2). 
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Material Sources 
 Stone tools at Las Mesitas were primarily made from the Paredón (75.7 percent), 
Pachuca (9.3 percent), and Otumba (2.9 percent) obsidian sources in the Mesa Central 
(Table 4.2). Las Mesitas residents used very little non-visually diagnostic gray (7.8 
percent) and jet black (0.7 percent) sources of obsidian, which are located east of the site 
towards the Gulf Coast. Mesitas residents used significantly less chert (3.6 percent) for 
stone tools compared to the earlier residents of Amomoloc (45 percent) and Tetel (20.7 
percent). Similar to the Tetel assemblage, basalt lithics were not analyzed in 2004 but 
likely included unifacial scrapers. Cortex ratios for Las Mesitas’ lithics fall between the 
ranges for Amomoloc and Tetel (Table 4.3). 
 
Technological Analysis 
 Table 4.8 presents the technological classification of Las Mesitas’ lithic artifacts. 
Gray obsidian appears primarily in blades (51.7 percent). Primary production evidence 
includes one blade core fragment and three core preparation flakes. Secondary production 
evidence is limited to one lateral blade correction flake. These factors combined with 
late-series pressure blade proximal-distal (7:1) and medial-distal (12.5:1) segment ratios 
indicate two blade provisioning strategies: local production, possibly by itinerant 
craftsmen, and processed-blade trade. The limited scope of excavations, which lasted two 
weeks, may have also missed an activity area where blades were produced and segmented 
at the site (De León et al. 2009:125). The only non-blade finished tool form made from 
gray obsidian is a complete dart point (Figure 4.16c). The combined lack of unifacial 
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tools and only one bipolar core indicate that the general debitage (41.8 percent) is most 
likely linked to small projectile point production. 
Green obsidian appears primarily in the form of late-series pressure blade 
segments (53.8 percent), and limited blade production evidence (n= 1) indicates that 
green blades were imported to the site. The presence of one bipolar core and four pieces 
of general debitage, however, indicate that residents may have made small expedient 
bipolar tools with available green obsidian. Chert is restricted to two unifacial scrapers 
(Figure 4.16a-b) and three pieces of general debitage.  
 
 
Figure 4.16. Finished tool forms from Las Mesitas (650-500 B.C.) subjected to use-wear 
analysis including a (a) chalcedony scraper (Specimen 1), (b) chert scraper (Specimen 2), 
and (c) Paredón obsidian dart point (Specimen 3). 
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Table 4.8. Las Mesitas (650-500 B.C.) Stone Tool Assemblage. 
Technology Gray Green Chert Total 
General Debitage 
(% of Assemblage) 
51  
(41.8%) 
4  
(30.8%) 
3  
(60%) 
58  
(41.5%) 
Shatter 10 -- -- 10 
Flake Core 1 -- -- 1 
Flake Fragment 22 2 1 25 
Natural Platform 1 -- -- 1 
Single Facet Platform 6 1 1 8 
Multiple Facet Platform 8 1 -- 9 
Edge Flake 1 -- 1 2 
Alternate Flake 2 -- -- 2 
     
Unifacial 
(% of Assemblage) 
-- -- 2  
(40%) 
2  
(1.4%) 
Scraper -- -- 2 2 
     
Bifacial 
(% of Assemblage) 
2  
(1.6%) 
-- -- 2  
(1.4%) 
BR Early Percussion Flake 1 -- -- 1 
Point Complete 1 -- -- 1 
     
Bipolar 
(% of Assemblage) 
1  
(0.8%) 
1  
(7.7%) 
-- 2  
(1.4%) 
Bipolar Core 1 1 -- 2 
     
Blades 
(% of Assemblage) 
63  
(51.7%) 
7  
(53.8%) 
-- 70  
(50%) 
Percussion Complete 3 -- -- 3 
Percussion Proximal 5 -- -- 5 
Percussion Distal 1 -- -- 1 
     
ES Pressure Complete 1 -- -- 1 
ES Pressure Proximal 4 -- -- 4 
ES Pressure Medial 3 -- -- 3 
ES Pressure Distal 4 -- -- 4 
     
LS Pressure Complete 3 1 -- 4 
LS Pressure Proximal 11 -- -- 11 
LS Pressure Medial 19 2 -- 21 
LS Pressure Distal 2 1 -- 3 
LS Snap Segment 6 3 -- 9 
Trimmed Blade 1 -- -- 1 
     
Production Related 
(% of Assemblage) 
5  
(4.1%) 
1  
(7.7%) 
-- 6  
(4.3%) 
Core Preparation Flake 3 1 -- 4 
Blade Core Fragment 1 -- -- 1 
Lateral Blade Correction 1 -- -- 1 
Total 122 (87.1%) 
13 
(9.3%) 
5 
(3.6%) 
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Use-Wear Classification 
 The Las Mesitas use-wear sample (Table 4.9) comprises 25 specimens from four 
excavation areas (Figure 4.15). The majority of the sample (n= 21) originates from the 
house yard represented by Area A and Area F. The specimens represent Paredón (68 
percent), Pachuca (12 percent), gray (eight percent), and Otumba (four percent) sources 
of obsidian. One chert scraper and one chalcedony scraper were included in the study 
because they represent the only scrapers in the assemblage. Additional technological 
forms include a dart point, percussion blade segments (n= 4), an early-series pressure 
blade, and late-series pressure blade segments (n= 17). 
 The dart point (Figure 4.16c) exhibits signs of hafting with soft plants (Figure 
4.14) and short striations isolated near its bifacial edges indicating cutting and scraping 
movements against meat. The chert and chalcedony scrapers both exhibit blood-like and 
meat-like residues, but distinct polish types or use-wear patterns were difficult to identify. 
Directions of striations on the blade specimens indicate that they were used 
primarily for multiple tool motions (n=18) followed by exclusive cutting (n= 2) and 
scraping (n= 1) motions. Use-wear patterns (Figure 4.17) indicate that blade tools were 
used to work maguey (n= 12) and wood (n= 6) followed by bone (n= 4), meat (n= 3), soft 
plants (n= 2), and hide (n= 1). One late-series pressure blade exhibits a burnt surface, 
which obscures the identification of striations. The Las Mesitas blade specimens lack 
signs of shell working, which appear on blade specimens at Amomoloc and Tetel. These 
use-wear patterns on blade specimens from Las Mesitas are very similar to observations 
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of use-wear patterns on blade specimens from Tetel, which suggests that blade tools were 
used consistently in similar fashions from 750-500 B.C. in the local area. 
 
 
Figure 4.17. Use-wear patterns (100x) on blade specimens from Las Mesitas (650-500 
B.C.) including (a) soft plants (Specimen 23), (b) wood (Specimen 10), (c) maguey 
(Specimen 17), (d) bone (Specimen 14), (e) hide (Specimen 15), and blood-like and 
meat-like residues (400x) (Specimen 23). 
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Table 4.9. Las Mesitas (650-500 B.C.) Use-Wear Patterns. Size Grade (SG) in cm. 
Unit Material Technology SG Tool Motion Materials Worked 
A5 Chert Scraper 6.5 Undetermined Meat/Hide 
A6 Chalcedony Scraper 5 Scraping Meat 
F1 Paredón Dart Point 5 Multiple Meat/Soft Plants 
F2 Paredón Perc. Blade 4.5 Scraping Meat 
F2 Paredón Perc. Proximal 4 Multiple Hide/Maguey 
F2 Paredón Perc. Proximal 4 Multiple Maguey 
D11 Paredón Perc. Proximal 5 Multiple Maguey 
F2 Paredón ES Blade 5 Multiple Maguey/Bone 
F1 Paredón LS Blade 8 None Meat (Burnt) 
F2 Pachuca LS Blade 5 Multiple Maguey 
D14 Otumba LS Proximal 3.5 Multiple Maguey 
F2 Paredón LS Proximal 3 Multiple Bone 
F2 Paredón LS Proximal 3 Multiple Wood 
A6 Paredón LS Proximal 4 Cutting Maguey 
A5 Paredón LS Proximal 5 Cutting Maguey 
A6 Pachuca LS Medial 4 Multiple Soft Plants 
A5 Paredón LS Medial 4.5 Multiple Maguey 
A5 Paredón LS Medial 5 Multiple Wood 
A5 Paredón LS Medial 5.5 Multiple Maguey 
A5 Paredón LS Distal 5 Multiple Wood 
D14 Pachuca Snapped Blade 3 Multiple Wood/Maguey 
A5 Gray Snapped Blade 8.5 Multiple Maguey 
A6 Paredón Snapped Blade 4 Multiple Wood 
A1 Paredón Snapped Blade 5.5 Multiple Wood/Bone 
E3 Gray Trimmed Blade 4 Multiple Soft Plants/Meat/Bone 
 
Tlaxcala Village Lithic Production and Consumption Patterns 
 The house yards occupied by residents of Amomoloc, Tetel, and Las Mesitas 
provide lithic datasets for examining both domestic lithic production strategies and the 
use of stone tools within household spaces over a period of 400 years (900-500 B.C.). 
The organization of domestic lithic production changed over time primarily through 
resource accumulation strategies and the practice of local obsidian blade production. 
These changes in addition to increased regular access to blades reflect significant regional 
trends in the Formative Central Highlands over time (Carballo et al. 2007; De León et al. 
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2009). Amomoloc residents utilized local cherts and imported obsidian primarily from 
the Oyameles/Zaragoza source area in the Sierra Madre Oriental, but resource 
accumulation strategies shifted ca. 600 B.C. at Tetel with the increase of Paredón, 
Pachuca, and Otumba obsidian from the Mesa Central and the decrease of cherts 
(Carballo et al. 2007). This shift in resource accumulation strategies intensified at Las 
Mesitas, specifically with higher percentages of Paredón and Pachuca obsidian (Table 
4.2). Amomoloc residents used chert tools to work a variety of materials, but Tetel and 
Las Mesitas residents only used chert to process meat or hide. Specific tool functions 
were not restricted to specific material sources of obsidian at all three sites. However, 
blades were used increasingly over time to exploit maguey plants for fiber extraction and 
pulque production. 
 The results from technological and use-wear analyses together indicate that 
residents of Amomoloc practiced neither a multicrafting nor a specialized lithic 
production strategy. Amomoloc residents produced unifacial scrapers, drills, bifacial 
knives, hafted dart points, and small bipolar tools intermittently at small scales and used 
the different tool forms indiscriminately for a variety of domestic tasks including food 
processing and crafting objects from wood, bone, and shell. There is no evidence to 
suggest the exportation of locally produced tools, but whole blades were imported and 
used primarily for subsistence activities, which focused on plant resources. 
 Tetel residents did not practice a multicrafting or specialized lithic production 
strategy. Blades were not produced for export but rather produced on-site by itinerant 
merchants and imported through processed-blade trade for their use as multifunctional 
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tools in many different ways for both subsistence activities and domestic crafting. 
However, Tetel blade specimens exhibit maguey use-wear patterns much more than other 
use-wear patterns. Blade production output at Tetel cannot be quantified and compared to 
later sites because the assemblage lacks blade cores. Comparing ratios of platform 
rejuvenations and error correction flakes to complete and proximal blade segments (13 
percent) and overshot blades to distal blade segments (13 percent) from Tetel can provide 
measurements for assessing knapper skills levels within and between sites, but the 
practice of importing blades likely skews these ratios because blade production errors 
other than overshot blades were probably not commonly traded objects. Bipolar tool 
production on an intermittent scale was the primary type of local tool production at Tetel, 
and, similar to Amomoloc, bipolar tools were used for a variety of subsistence and 
crafting related tasks. Tetel residents likely produced bifacial dart points from gray 
obsidian, but they also imported two green obsidian dart points. One of the most notable 
features of Tetel’s lithic assemblage is the presence of two ritual bloodletters recovered 
from non-elite household contexts. The use-wear patterns on Tetel’s bloodletters are 
consistent with the use-wear patterns on other bloodletters identified at household 
contexts in La Laguna and the Tlajinga Barrio, Teotihuacan (covered in the following 
chapters) in addition to more serrated forms of bloodletters identified in ritual temple 
contexts at the Postclassic period Tarascan capital of Tzintzuntzan (Walton 2017). 
 Las Mesitas residents did not practice a multicrafting or specialized lithic 
production strategy. In contrast, Las Mesitas residents produced obsidian blades, 
projectile points, and bipolar tools and chert scrapers intermittently for their own 
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household demands. The blade production output at Las Mesitas can be measured by a 
complete and proximal blade segments to blade core ratio of 15:1, which will be used in 
comparison to later sites. The blade provisioning strategy at Las Mesitas also included 
processed-blade trade, which was similar to Tetel’s strategy. Therefore, the blade 
production error (7 percent) and overshot (0 percent) rates are probably similarly skewed. 
The use-wear patterns on blade specimens from Las Mesitas do not include shell 
working, but they parallel the Tetel blade specimens with mostly maguey use-wear 
patterns and multiple tool motions. The dart point from Las Mesitas shows the consistent 
use of hafted dart points for projectile weapons over time. 
Conclusion 
The lithic assemblages from Amomoloc, Tetel, and Las Mesitas in northern 
Tlaxcala collectively originate from 14 or more house yards. Despite the complete 
erosion of Formative period occupation surfaces at all three sites, secure subterranean pit 
features permit the identification of house yards and corresponding dating via ceramic 
chronologies (Carballo 2011c) and radiocarbon samples (Lesure 2014). Comparing these 
household lithic artifacts through technological classification methods and high 
magnification use-wear analysis reveals how organizations of domestic lithic production 
and patterns of stone tool use changed over time (900-500 B.C.).
Resource accumulation strategies shifted away from local cherts and Sierra Madre 
Oriental obsidian sources towards the use of Mesa Central obsidian sources and more 
reduced raw material sources ca. 600 B.C. (Carballo et al. 2007). Residents of all three 
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sites produced their own dart points and bipolar tools, but the production of bifacial 
knives, drills, and unifacial scrapers decreased over time. Numbers of finished blades and 
blade segments, regardless of their origin of manufacture, increased in lithic assemblages 
over time. Residents of Amomoloc imported whole blades, but residents of Tetel and Las 
Mesitas obtained blades through a combination of processed-blade trade and on-site 
production by itinerant merchants (De León et al. 2009).  
 Use-wear patterns on 125 specimens suggest diverse applications for blades, 
bipolar flakes, scrapers, and drills but more specific functions for bifacial knives, dart 
points, and bloodletters. While use-wear patterns can only identify soft plants and meat as 
broad categories, Lesure et al. (2006:489) present botanical and faunal analyses from 
Amomoloc and Tetel, which indicate a maize-focused diet with deer as the primary meat 
source in addition to beans, squash, wild plants, rabbit, and dog. Blades were used as 
multifunctional tools primarily for processing these types of food resources at 
Amomoloc, but blades were also used increasingly over time for crafting objects from 
bone and shell and processing maguey plants at Tetel and Las Mesitas. Use-wear patterns 
on bipolar tools from Amomoloc and Tetel are equally diverse and demonstrate that they 
were used for food processing and domestic crafting, which is somewhat surprising given 
their small sizes and unstandardized jagged ends. Scrapers were more multifunctional at 
Amomoloc but became increasingly linked to meat and hide scraping over time. Drills 
exhibit very specific shell and wood boring use-wear patterns in addition to evidence 
consistent with piercing hide, meat, and maguey. The three bifacial knives from 
Amomoloc were all used to butcher meat, while one specimen each was used for 
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woodworking and soft plant cutting respectively. Dart points demonstrate highly similar 
use-wear patterns consistent with hafting via soft plants, projectile impact damage on 
tips, and blood-like and meat-like residues. Two ritual bloodletters from Tetel are 
distinguished from late-series pressure blades through fine bifacial pressure flaking and 
they exhibit a use-wear pattern that consists of isolated blood-like residues and short 
perpendicular striations. The discovery of these bloodletters and the absence of elite 
residences at the site may suggest that these implements were not the exclusive property 
of social elites. 
 The results from technological classification and use-wear analyses together 
indicate that Amomoloc residents did not practice a specialized or multicrafting lithic 
production strategy. Residents only produced unifacial scrapers, drills, bifacial knives, 
hafted dart points, and small bipolar tools intermittently and imported whole blades to 
fulfill their own domestic needs for a variety of subsistence and crafting related tasks. 
Tetel residents did not practice a specialized or multicrafting lithic production strategy 
and acquired blades primarily through on-site production by itinerant merchants and the 
importation of processed blades. The absence of blade cores in the Tetel assemblage 
prevents any meaningful measurement for the scale of production. Bipolar tool 
production on an intermittent scale was the primary type of local tool production at Tetel. 
The multicrafting or specialization models do not fit the data from Las Mesitas. In 
contrast, Las Mesitas residents produced obsidian blades, projectile points, and bipolar 
tools and chert scrapers intermittently to satisfy their own household demands for usable 
products. 
 150 
Chapter 5 
The Early Town of La Laguna 
 
Introduction 
The archaeological site of La Laguna is located in north central Tlaxcala, adjacent 
to a natural transportation corridor running between the eastern Sierra of Tlaxco and the 
eastern Sierra of San Nicolás Terrenate mountain ranges to the north and La Malinche 
volcano to the south that connects the Basin of Mexico with the Gulf Coast to the east 
and the Maya region to the south (Figure 1.1) (Carballo and Pluckhahn 2007). La Laguna 
represents an intermediate tier in the regional settlement hierarchy of the Late and 
Terminal Formative period central highlands. Carballo (2016) classifies La Laguna as a 
town (>30 ha) that was larger than the contemporaneous villages of Tlaxcala covered in 
Chapter 4, but smaller than larger urban centers to the south, such as Cuicuilco, 
Tlalancaleca, and Xochitecatl. 
The lithic artifacts in this chapter originate from the Proyecto Arqueológico La 
Laguna (PALL) excavations led by David Carballo from 2005-2010, which have 
documented a Formative period occupation that extended over approximately one square 
kilometer at its height of maximum population. The initial occupation occurred during 
the late Middle and early Late Formative periods ca. 600-400 B.C., followed by a 
significant population contraction ca. 400-200 BC, and a subsequent reoccupation and 
fluorescence during the Terminal Formative period ca. 100 B.C.-A.D. 150. The site was 
abandoned near the onset of the Classic period, and later cultural features include only 
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one concentration of Late Postclassic period (ca. A.D. 1250-1520) materials located 
above Structure 12M-3 in Area I. The excavation contexts used for this analysis comprise 
the first two occupation periods and three distinct household compounds (Area I, Area H, 
and Area F) ranging in location from the site center to the periphery. 
The following sections present the data produced by technological and use-wear 
analyses applied to La Laguna’s household lithic assemblages. The diachronic analyses 
demonstrate how the production and use of specific lithic technologies (e.g., bifacial, 
scrapers, and blade tools) changed over time from the first to second Formative period 
occupation periods. The synchronic analyses demonstrate spatial variation in domestic 
activities consistent with use-wear patterns for specific tool technologies between the 
three household areas during the Terminal Formative period occupation. Finally, I use the 
technological and use-wear datasets jointly to address the study’s research questions by 
specifically identifying each household’s resource accumulation strategy, production 
strategy, production output, skill level of blade production, and domestic activities 
involving specific tool forms.  
 
The Excavation Contexts 
 Research during PALL’s field seasons investigated five zones spanning from the 
site’s monumental core to residential structures on the site’s periphery (Figure 5.1). La 
Laguna’s central core (Area G) includes Structures 12L-1, 12L-3, 12L-4, 12L-5, and the 
central plaza. Structure 12L-1 is the site’s primary temple platform. Structure 12L-3 is an 
I-shaped ball court located at the northwest end of the central plaza. Structure 12L-4 is a 
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small altar located along the central plaza’s centerline shared with altar 12L-5 and mound 
12L-1. La Laguna’s two other temple platform mounds are located in the eastern plaza 
(Area I, Structure 12M-1) and immediately north of the eastern plaza (Area K, Structure 
13M-1). Radiocarbon dates for these structures are presented in Carballo (2012:Table 1). 
Walton and Carballo (2016) outline the lithic production and consumption patterns in 
these public areas compared to patterns in household contexts (Carballo 2009): Structures 
12M-2 and 12M-3 in Area I; Structures 14M-1, 14M-2, and 14M-3 in Area H; and 
structure 15M-1 in Area F. 
 Structure 12M-2 (Figure 5.2), which is nearby Structure 12M-3 in the eastern 
plaza, consists of both indoor and outdoor domestic spaces during the initial occupation 
and combined residential/public spaces during the Terminal Formative period occupation. 
Structure 12M-3 (Figures 5.3 and 5.4) consists of a rectangular space with low 
foundations made of large stones attached to a rectangular space with narrower 
foundations and three elements either circular or semi-circular, which we interpret as a 
fireplace, kitchen, and granary. Carballo et al. (2014) propose that Structure 12M-3 was a 
residence that was also involved with suprahousehold or communal feasting events. 
Structure 12M-3 contains a stone-capped burial underneath the center of the inner 
occupation floor yet it lacks highly elevated and elaborate architectural investments and 
high concentrations of imported materials such as jade and shell, which distinguish the 
structures in Area H as part of an elite residence. The space devoted to food storage and 
preparation at Structure 12M-3 exceeds the amount of space which is commonly used in 
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a residence at La Laguna. Evidence of public-themed rituals (Carballo 2012) are also 
associated with the food production and consumption spaces at Structure 12M-3. 
 
Figure 5.1. Map of La Laguna showing the locations of excavated areas and structures 
discussed in the text (reproduced from Walton and Carballo 2016:Figure 2). 
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Figure 5.2. Plan of excavations at 12M-2 showing features and cultural deposits (redrawn 
from Carballo et al. 2006:Figure 3.1). 
 155 
 
Figure 5.3. Plan of excavations at Structure 12M-3 showing features and cultural deposits 
(reproduced from Carballo et al. 2014:Figure 3). 
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Figure 5.4. The excavations at Structure 12M-3 with the photo board identifying Feature 
197 (photo by David Carballo). 
 
 Extending north from Area K, Area H is an elite residential compound composed 
of Structures 14M-1, 14M-2, and 14M-3 (Figure 5.5). Structure 14M-1 consists of a large 
residential platform that supports a structure made of bajareque (hardened mud daub) 
walls painted with geometric motifs (Figure 5.6). Structure 14M-2 consists of a domestic 
platform that is part of a complex with Structure 14M-1. Structure 14M-3 consists of a 
domestic platform, possibly a kitchen area, abutting Structure 14M-1; its walls are neither 
as high nor as elaborate in contrast to the other two structures of the compound. 
Structures 14M-1 and 14M-2 are interpreted as elite residences occupied during the 
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Terminal Formative period based on architectural elaboration; artifacts indicative of food 
processing (i.e. manos, metates, pots for preparing and eating food, and lithics for 
everyday tasks); and features common to prehispanic central Mexican residences (e.g., 
burials within floors, hearths, and a simple platform with refuse and activity areas with 
burning). Little is known about the Middle/Late Formative period occupation of the area 
aside from a child burial placed within tepetate accompanied by a ritual burning event. 
Area H experienced a change during the Terminal Formative period occupation when 
members of the elite household flattened the space and built at least three buildings on 
top of it with access to the center of the site. Area H was burned and abandoned at the 
end of the Terminal Formative period ca. A.D. 150, which coincides with Teotihuacan’s 
conquest of large parts of the central highlands and macro-regional migrations. 
 
 
Figure 5.5. Area H with hypothetical reconstructions based on excavations and 
architectural remains visible on the surface. The staircase access route and retention wall 
are speculated (redrawn from Carballo 2009:Figure 6). 
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Figure 5.6. Plan of excavations at Structure 14M-1 showing features and cultural deposits 
(redrawn from Carballo 2009:Figure 6). 
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Figure 5.7. Plan of excavations at Structure 15M-1 showing features and cultural deposits 
(redrawn from Carballo 2009:Figure 4). 
  
Located at the northeastern most periphery of the site, Area F consists of Structure 
15M-1, a commoner residence (Figure 5.7). Excavations uncovered at least two 
occupation levels. The Middle/Late Formative period occupation is composed of 
materials found within and directly above tepetate, and the Terminal Formative period 
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occupation is located immediately above on a residential platform. Area F residents lived 
in less elaborate architecture than Area H residents, and Area F residents had lower levels 
of access to greenstone and shell (Carballo 2009). However, Area F residents did actively 
participate in the pan-regional religious system of the central highlands demonstrated by 
ceramics which represented versions of the Storm God (Aztec Tlaloc) (Carballo 2007). 
 
La Laguna Household Lithic Data: Technological Classification 
 Stone tools at La Laguna were made primarily from obsidian imported from Mesa 
Central sources a minimum of 58 km away and secondarily from local sources of chert 
and basalt. In a sample of 50 obsidian artifacts sourced by LA-ICP-MS, 88 percent were 
grouped to three Mesa Central sources (Paredón= 68 percent, Pachuca= 16 percent, 
Otumba= 4 percent) and the remaining 12 percent was grouped to the Oyameles source 
area, in the Sierra Madre Oriental (Carballo 2014). It should be noted that the LA-ICP-
MS sampling strategy included preferentially selecting more ambiguous gray obsidian in 
order to refine visual classifications, as well as more green obsidian than is representative 
of the total collection, resulting in the over representation of material from the Oyameles 
and Pachuca sources at the expense of the Paredón source, which visually appears to 
constitute over 80 percent of the assemblage. There are two primary datasets for 
technological comparison: the first sample is diachronic and includes only securely dated 
excavation lots (e.g., occupation floors) from the Middle/Late Formative and Terminal 
Formative occupations at La Laguna’s three household excavation areas to ensure the 
greatest chronological control; the second dataset is a synchronic sample of these 
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excavation areas that combines securely dated Terminal Formative contexts with other 
closely associated contexts such as construction fill, platform fill, and structural collapse. 
 
The Diachronic Dataset 
 The analysis of Middle/Late Formative period and Terminal Formative period 
lithic assemblages from La Laguna’s three household areas reveals how resource 
accumulation strategies, production strategies, and consumption patterns changed over 
time. Cortex rates from Middle/Late Formative period contexts indicate that residents of 
Area I were accumulating and working more raw nodules of gray obsidian and chert than 
the residents of Area H and Area F (Table 5.1). Residents of Area I and Area F were 
working more basalt nodules than residents of Area H. Residents from all three 
households did not reduce green obsidian nodules, but residents did import/exchange 
items for finished green obsidian blade products. 
 
Table 5.1. Middle/Late Formative (600-400 B.C.) Lithic Materials Determined through 
Visual Classifications with Cortex Rates: MC (More Than 50 Percent Cortex); PC (Less 
Than 50 Percent Cortex); and NC (No Cortex). 
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Gray Green Chert Basalt All
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Basalt and chert are restricted to general debitage categories in Area H (Table 5.2) 
and Area F (Table 5.3) during the Middle/Late Formative period. Residents of Area I 
(Table 5.4), however, worked chert and basalt cores or percussion flakes into unifacial 
scrapers. Area I residents also experimented with chert to make short percussion blades 
similar in form to obsidian percussion blades. Green obsidian is present primarily in the 
form of imported finished blade products during the Middle/Late Formative period. 
Green obsidian is sparse in Area H (n= 5) and Area F (n= 2) and slightly more present in 
Area I (n= 19). Gray obsidian dominates the assemblages of all three household areas. 
Unifacial, bifacial, and bipolar tools made from gray obsidian are equally present at Area 
I and Area F but distinctly absent from Area H. Area I and Area H share similar 
percentages of gray obsidian products in technological categories that span percussion to 
late-series pressure blades. Area F has a lower percentage of finished gray obsidian blade 
products (36.1 percent) due to its high percentage of general debitage categories (54.9 
percent), which are likely connected to the production of bipolar tools. Area F also has a 
higher ratio of gray obsidian late series pressure to early series pressure and percussion 
blades compared to Area H and Area I, which may indicate that Area F residents obtained 
gray obsidian blades primarily through exchange and rather than onsite production. 
Evidence for gray obsidian blade production increases along the route from the periphery 
of the site towards the eastern plaza: Area F (4.2 percent); Area H (6.3 percent); and Area 
I (7.9 percent). 
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Cortex rates from Terminal Formative contexts indicate that less of the initial core 
reduction stages for all materials were taking place in Area I over time (Table 5.5). 
However, Area I continued to have the most access to raw nodules of chert. Similar 
cortex rates in Area H and Area F over time indicate similar levels of access to nodules of 
gray obsidian and chert. The absence of green obsidian with cortex indicates that 
Terminal Formative residents continued to rely on exchange for finished blade products. 
 
Table 5.5. Terminal Formative (100 B.C.-A.D. 150) Household Lithic Materials with 
Cortex Rates: MC (More Than 50% Cortex); PC (Less Than 50% Cortex); and NC (No 
Cortex). 
 
 
Residents of La Laguna continued to work basalt percussion flakes into unifacial 
scrapers during the Terminal Formative period. The Area F assemblage indicates a much 
higher use of basalt (20.7 percent) for the production and use of unifacial scrapers on the 
periphery of the site compared to Area H (1.1 percent) and Area I (0.1 percent). The use 
of basalt also increased significantly over time from earlier Middle/Late Formative period 
0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%
Area I
(MC)
Area I
(PC)
Area I
(NC)
Area H
(MC)
Area H
(PC)
Area H
(NC)
Area F
(MC)
Area F
(PC)
Area F
(NC)
Terminal Formative Cortex Rates
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contexts in Area F (3.3 percent). Chert ratios decreased, more or less, among the three 
areas over time. Chert artifacts are classified primarily into general debitage categories 
associated with the production and use of unifacial scrapers and possibly bipolar cores. 
Chert percussion blades were much less common over time. The use of green obsidian 
blades increased during the Terminal Formative period specifically along the route from 
the periphery of the site towards the eastern plaza: Area F (1.3 percent); Area H (2.6 
percent); and Area I (7.1 percent). Area F and Area H residents had fewer green obsidian 
blade products (n= 3 and n=4, respectively) compared to Area I residents (n= 34). Gray 
obsidian continued to be the most used material during the Terminal Formative period: 
Area I (81.9 percent); Area H (83.6 percent); and Area F (72 percent). The spatial pattern 
associated with gray obsidian blade production ratios observed in the Middle/Late 
Formative period secure household lots does not continue into the Terminal Formative 
period: Area F (4.6%); Area H (3.1 percent); and Area I (6%). The reduced ratios of gray 
obsidian blade production at Areas H and I come at the expense of higher general 
debitage ratios. Ratios of gray obsidian blades and bipolar tools remained consistent over 
time in Area I. The Terminal Formative period Area H assemblage shows notable 
decreases in gray obsidian tool ratios at the expense of increased bipolar tool production 
and general debitage. The Area F assemblage indicates a slight increase for blades 
compared to less bipolar and general debitage products.  
 Table 5.6 compiles the separate household data together by occupation period to 
create more substantial datasets for addressing technological change. The differences 
between Middle/Late Formative period and Terminal Formative period household lithic 
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assemblages generally reflect the differences observed when the datasets include public 
areas (Walton and Carballo 2016). Bifacial tool production and consumption remained a 
very minimal component over time. Unifacially trimmed percussion flakes, scrapers 
(Figure 5.8), and bipolar tools (Figure 5.9) were used slightly more frequently during the 
Terminal Formative period. Using complete and proximal blade segments together to 
calculate minimum numbers of blades in each assemblage, there is a distinct decrease in 
the balance of percussion, early-series pressure, and late-series pressure blades over time. 
Late-series pressure blades represent 51 percent of the minimum blade totals during the 
Middle/Late Formative period and 71.2 percent during the Terminal Formative period 
(Figure 5.10). This shift could reflect the new addition of prepared blade cores and/or 
more finished blade products that arrived to La Laguna during the Terminal Formative 
period; blade cores, blade core preparation flakes, overshot plunging blades, and error 
corrections recovered from secure contexts also decrease over time. 
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Table 5.6. La Laguna Household Stone Tool Assemblages of All Material Types from 
Secure Excavation Contexts in Area F, Area H, and Area I. 
Technology Middle/Late Formative Terminal Formative 
General Debitage 
(% of Assemblage) 
796  
(31.4%) 
886 
(51%) 
Chunk 4 3 
Cobble/Pebble 3 2 
Shatter 89 88 
Flake Core 6 -- 
Flake Fragment 378 527 
Single Facet Platform 129 129 
Multiple Facet Platform 50 56 
Block 3 -- 
Edge Flake 75 43 
Alternate Flake 59 35 
Bulb Removal -- 2 
Undulation Flake -- 1 
   
Unifacial 
(% of Assemblage) 
8  
(0.3%) 
16  
(0.9%) 
Unitrim -- 6 
Scraper 8 10 
   
Bifacial 
(% of Assemblage) 
17  
(0.7%) 
12  
(0.7%) 
BR Edge 4 3 
BR Alternate 2 -- 
BR Early Pressure Flake -- 1 
BR Late Pressure Flake 2 2 
Notching Flake 4 1 
Notch 1 -- 
Bifacial Retouch -- 1 
Bifacial Fragment 1 1 
Bifacial Knife Complete -- 1 
Point Fragment -- 1 
Point Complete 3 1 
   
Bipolar 
(% of Assemblage) 
13  
(0.5%) 
25  
(1.4%) 
Bipolar Core 3 11 
Bipolar Flake 10 14 
   
Blades 
(% of Assemblage) 
1524  
(60.2%) 
732  
(42%) 
Percussion Complete 7 3 
Percussion Proximal 40 10 
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Percussion Medial 31 9 
Percussion Distal 26 3 
   
ES Pressure Complete 4 1 
ES Pressure Proximal 115 24 
ES Pressure Medial 69 31 
ES Pressure Distal 71 30 
   
LS Pressure Complete 5 2 
LS Pressure Proximal 168 92 
LS Pressure Medial 297 248 
LS Pressure Distal 110 67 
LS Snap Segment 31 25 
Tongue Flake 15 2 
   
Crested Blade 25 8 
Notched Blade 1 -- 
Trimmed Blade 18 25 
Blade Shatter 427 100 
Bipolared Blade 62 39 
   
Short Blade Complete 2 1 
Short Blade Proximal -- 2 
Short Blade Medial -- 9 
Short Blade Distal -- 1 
   
Production Related 
(% of Assemblage) 
175  
(6.9%) 
70  
(4%) 
Platform Spall 1 -- 
Platform Rejuvenation 7 1 
Core Preparation Flake 52 25 
Overshot Blade 18 11 
Proximal Correction 3 -- 
Medial Correction 1 -- 
Distal Correction 3 1 
Lateral Correction 9 2 
Platform Isolation 58 25 
Blade Core Fragment 18 -- 
Bipolared Blade Core 4 4 
Core Maintenance 1 -- 
Distal Blade Core Correction -- 1 
Total 2533  1741 
Excavation Volume (m³) 13.66 10.62 
Artifact Density (piece/m³) 185.43 163.94 
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Figure 5.8. Examples of scrapers from Terminal Formative contexts including (a) a blade 
distal with retouch, (b-h) unifacial scrapers, and (i) a fragment or trapezoidal scraper with 
ground edge. 
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Figure 5.9. Examples of (a-b) bipolared blades and (c-d) bipolared blade cores from 
Terminal Formative contexts. 
 179 
 
Figure 5.10. Finished blade products from Terminal Formative contexts including (a) an 
early series pressure blade with use wear, (b) an early series pressure blade with retouch 
and cortex, and (c) six late series pressure blades. 
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The Terminal Formative Period Dataset 
The PALL data speak best to the production and use of stone tools during the 
Terminal Formative period at La Laguna because this later occupation resulted in more 
accessible, superficial deposits that can be more confidently association with structures. 
The differences between the lithic assemblages of La Laguna’s three household areas are 
most pronounced during the Terminal Formative period (Table 5.7). The lithic artifact 
densities at Area I and Area F are similar, but the lithic artifact density at Area H is 
significantly lower. Table 5.8 displays stone tool densities organized by structure and 
technological category and Table 5.9 presents the finished tool counts and densities for 
each household structure in order to quantify consumption patterns. The domestic 
consumption patterns at La Laguna are distinguished by moderate densities of blade 
production (1-4 per m³), blade consumption (from 10-45 per m³), general debitage (from 
10-45 per m³), bipolar (1-3 per m³), and bifacial/unifacial production and use (1-3 per 
m³). Communally focused activities of food production and consumption in the eastern 
plaza are distinguished by: (1) high densities of blade production (over 3 per m³), blade 
consumption (over 30 per m³), and general debitage (over 20 per m³); (2) low (0-1 per 
m³) to moderate (1-3 per m³) densities of unifacial and bifacial production; and (3) low 
densities of bipolar production and use (0-1 per m³). 
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Table 5.7. Terminal Formative (100 B.C.-A.D. 150) Household Lithic Assemblages of 
All Material Types from Secure and Closely Associated Excavation Contexts. 
Technology Area I* Area H Area F 
General Debitage 
(% of Assemblage) 
3233  
(31.5%) 
2222 
(43.8%) 
1976  
(47%) 
Chunk 33 39 10 
Cobble/Polisher -- -- 1 
Shatter 253 330 208 
Flake Core 5 17 6 
Flake Fragment 1537 1124 1218 
Natural Platform -- 3 -- 
Single Facet Platform 657 261 247 
Multiple Facet Platform 119 274 175 
Block 3 2 1 
Edge Flake 403 83 56 
Alternate Flake 219 71 50 
Bulb Removal 1 14 2 
Undulation Flake 3 4 2 
    
Unifacial 
(% of Assemblage) 
41  
(0.4%) 
53  
(1%) 
57  
(1%) 
Unitrim 2 28 18 
Scraper 39 25 38 
Scraper Retouch -- -- 1 
    
Bifacial 
(% of Assemblage) 
58  
(0.6%) 
80  
(1.6%) 
26  
(1%) 
BR Edge 15 8 2 
BR Alternate 7 3 1 
BR Early Percussion Flake -- 10 1 
BR Late Percussion Flake -- 1 2 
BR Early Pressure Flake -- 4 1 
BR Late Pressure Flake 1 15 2 
Notching Flake 9 4 -- 
Bifacial Retouch 1 11 6 
Bifacial Fragment 4 2 2 
Bifacial Knife Complete 1 1 2 
Point Fragment 15 11 2 
Point Complete 5 5 5 
Drill -- 5 -- 
    
Ritual 
(% of Assemblage) 
1 
(<0.1%) 
3  
(0.1%) 
-- 
Bloodletter 1 3 -- 
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Bipolar 
(% of Assemblage) 
34  
(0.3%) 
204  
(4%) 
122 
(3%) 
Bipolar Core 2 75 44 
Bipolar Flake 32 129 78 
    
Blades 
(% of Assemblage) 
6293  
(61.4%) 
2326  
(45.9%) 
1848  
(44%) 
Percussion Complete 4 26 13 
Percussion Proximal 100 35 40 
Percussion Medial 135 14 14 
Percussion Distal 87 16 13 
    
ES Pressure Complete 13 1 4 
ES Pressure Proximal 296 72 49 
ES Pressure Medial 235 81 63 
ES Pressure Distal 185 49 48 
    
LS Pressure Complete 5 3 1 
LS Pressure Proximal 679 356 259 
LS Pressure Medial 1374 901 682 
LS Pressure Distal 369 367 253 
LS Snap Segment 41 109 142 
Tongue Flake 55 -- -- 
    
Crested Blade 62 23 19 
Notched Blade 15 12 11 
Trimmed Blade 79 52 100 
Blade Shatter 2218 -- -- 
Bipolared Blade 341 123 118 
    
Short Blade Complete -- 4 4 
Short Blade Proximal -- 23 7 
Short Blade Medial -- 48 7 
Short Blade Distal -- 7 1 
Bidirectional BLD -- 1 -- 
Bidirectional BLD Proximal -- 1 -- 
Bidirectional BLD Medial -- 1 -- 
Bidirectional BLD Distal -- 1 -- 
    
Production Related 
(% of Assemblage) 
591  
(5.8%) 
184 
 (3.6%) 
168  
(4%) 
Platform Spall 2 1 -- 
Platform Rejuvenation 44 12 18 
Core Preparation Flake 135 38 83 
 183 
Overshot Blade 46 23 17 
Proximal Correction 6 8 1 
Medial Correction 2 1 -- 
Distal Correction 10 2 3 
Direct Correction 2 2 -- 
Lateral Correction 24 4 1 
Platform Correction -- 1 -- 
Platform Isolation 259 66 27 
Blade Core Fragment 36 6 6 
Bipolared Blade Core 22 11 6 
Core Maintenance 3 -- 4 
Core Recycling Flake -- 3 -- 
Core Distal Orientation 
Flake 
-- 4 2 
Split-Platform Removal -- 2 -- 
Total 10251 5072 4197 
Excavation Volume (m³) 113.7 143.57 43.87 
Artifact Density (piece/ m³) 90.2 35.3 95.67 
*This assemblage includes artifacts from Structures 12M-2 and 12M-3 (lithic artifacts 
from the ceremonial mound located in Area I, Structure 12M-1, are not included). 
 
Table 5.8. Terminal Formative (100 B.C.-A.D. 150) Stone Tool Densities (Piece per m³) 
Organized by Household Structure and Technological Category. 
Structure 
Blade 
Production 
Blade 
Consumption 
Ritual 
Unifacial/ 
Bifacial 
Bipolar 
General 
Debitage 
12M-2 6.9 82.9 0.1 1.8 0.6 41 
12M-3 4.8 48.1 0 0.6 0.2 25.1 
14M-1 1.5 17.3 0.1 0.9 1.6 16.6 
14M-2 0.6 14.5 0 1 1 16.7 
14M-3 0.6 11.7 0 0.6 1 10.1 
15M-1 3.8 42.1 0 1.9 2.8 45 
 
Table 5.9. Terminal Formative (100 B.C.-A.D. 150) Finished Tool Counts and Densities 
(Piece per m³) Organized by Household Structure. 
Structure LS Blades Notched Trimmed Scrapers Points Knives Bloodletters 
12M-2 171 (7.2) 2 (0.1) 47 (2) 14 (0.6) 3 (0.1) 2 (0.1) 1 (< 0.1) 
12M-3 513 (5.8) 13 (0.1) 32 (0.4) 25 (0.3) 17 (0.2) 3 (< 0.1) -- 
14M-1 296 (2.6) 9 (0.1) 34 (0.3) 23 (0.2) 11 (0.1) 3 (< 0.1) 3 (< 0.1) 
14M-2 13 (1.9) -- 9 (1.3) 1 (0.1) 2 (0.3) -- -- 
14M-3 50 (2) 3 (0.1) 9 (0.4) 1 (< 0.1) 3 (0.1) -- -- 
15M-1 260 (5.9) 11 (0.3) 100 (2.3) 38 (0.9) 7 (0.2) 4 (0.1) -- 
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Unifacial and bifacial tools were used by all three households in similar 
proportions. Structure 15M-1 has the most scrapers (n= 38) and highest density of 
scrapers (0.9 per m³) of any structure at La Laguna (Table 5.9). Two differences in the 
consumption of bifacial tools stand out: (1) Area H is the only household with bifacial 
drills, which may indicate that residents of Area H were performing a different task or 
craft activity than their neighbors; and (2) Dart points are more concentrated at Area I—
in probable storage contexts—and Area H in contexts with evidence of burning or rapid 
destruction at the time of abandonment (Figure 5.11). The production of miniature dart 
points from late-series blades involving notching and trimming is also evident in the Area 
I household assemblage (Figure 5.12). The scale of bipolar tool production was highest in 
Area H followed by Area F, but bipolar tool production was very minimal at Area I. 
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Figure 5.11. Dart points and bifacial knives from Terminal Formative contexts. 
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Figure 5.12. Terminal Formative (a-b) trimmed blades, (c-d) notched blades, and (e-g) 
blades worked into miniature points. 
 
Fine bifacially trimmed obsidian needles, categorized as bloodletters, indicate the 
presence of domestic ritual activities at Structure 12M-2 and Structure 14M-1 (Figure 
5.13). The gray obsidian bloodletter fragment at Structure 12M-2 has pressure retouch 
along only one edge, which may indicate that the eastern plaza was an area at which the 
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production of tools used in rituals primarily elsewhere across the site was undertaken. 
Walton and Carballo (2016) discuss the complete distribution of bloodletters, which also 
include long and narrow late-series pressure blades, and large bifacial knives and 
eccentrics at La Laguna, which concentrate in public spaces. One of the purposes of 
bloodletting in ancient Mesoamerica was as part of rituals intended to communicate with 
ancestors and supernatural entities (Plunket 2002). Bloodletting is associated 
archaeologically with elite domestic spaces more than commoner domestic spaces (Serra 
Puche et al. 2014), and the absence of bloodletters at Area F reflects this pattern at La 
Laguna.  
 
Figure 5.13. Fine needles, or bloodletters, with bifacial pressure retouch from Terminal 
Formative contexts. 
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The greatest differences between household assemblages appear in the blade 
production and blade consumption categories, which cause the disparities in lithic artifact 
densities. The residents of Area I (Structures 12M-2 and 12M-3) and Area F produced 
and consumed obsidian blades at much higher rates than the residents of Area H. The 
assemblages of Structures 12M-2 and 12M-3 together contain the most blade cores 
(n=36) (Figure 5.14), platform rejuvenations (n=44) (Figure 5.15), core preparation 
flakes (n= 135) (Figure 5.16a), platform isolation elements (n= 259) (Figure 5.17g), and 
overshot blades (n= 46) (Figure 5.17h-i) of the three household excavation areas. Area I 
knappers also produced the most error correction flakes; Area I residents favored lateral 
(Figure 5.17a) and distal correction methods (Figure 5.17e-f), whereas Area H residents 
favored the proximal correction method (Figure 5.17c). Large green obsidian macro core 
fragments were found exclusively at Structure 12M-3, which may indicate that the 
eastern plaza was the primary receiving and/or trading area for incoming merchants. 
Altogether, these factors distinguish Area I as the primary production zone for obsidian 
blades at La Laguna. 
The lithic assemblages of Area H and Area F reflect secondary production zones. 
The quantities of blade-production debris from Areas F and H are quite similar, but the 
excavation volume of Area H is over three times the excavation volume of Area F. These 
factors indicate that the commoner residents of Area F produced and used obsidian blades 
within their household spaces much more than the elite residents of Area H. The Area F 
assemblage contains fewer cores but slightly more platform rejuvenations and over twice 
the core preparation flakes as the Area H assemblage, which has over twice the platform 
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isolation elements and specialized correction flakes as Area F. The implications are that 
the commoner inhabitants of Area F undertook more initial core preparation work than 
the elite inhabitants of Area H. Sufficient blade production evidence exists at both areas 
to suggest that each household produced its own stone tools, however production may 
have been linked between households (e.g., Feinman et al. 2002). Inhabitants of both 
areas had access to some green obsidian, and the elite household has only a marginally 
higher density than the commoner household. Overall, the assemblages suggest 
decentralized, domestic production with one example of centralized, communal 
production focused primarily on blades. 
 
Figure 5.14. Blade core fragments from Terminal Formative contexts. 
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Figure 5.15. Examples of platform rejuvenations from Terminal Formative contexts. 
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Figure 5.16. Evidence for local blade production from Terminal Formative contexts 
including (a) a core shaping macro flake, (b) a percussion blade with cortex, and (c) four 
crested blades. 
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Figure 5.17. Evidence for local blade production from Terminal Formative contexts 
including (a) a lateral rejuvenation flake, (b) a tongue flake (or languette flake), (c) a 
proximal rejuvenation blade, (d) an early series pressure blade with evidence of lateral 
rejuvenation, (e) a distal rejuvenation flake, (f) a core distal rejuvenation flake, (g) a 
platform isolation element, and (h-i) overshot blades. 
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La Laguna Household Lithic Data: Use-Wear Classification 
 One hundred and fifty specimens from secure household contexts were subjected 
to use-wear analysis through high magnification in order to ascertain patterns of tool use. 
Middle/Late Formative period specimens represent Paredón (92 percent) and Pachuca 
(four percent) sources in addition to an unspecific source of gray obsidian (four percent). 
Ten specimens were included from both Area I and Area F in addition to five specimens 
from Area H in order to prevent spatial bias in the study sample, but the dataset is not 
large enough to enable comparisons between households (Table 5.10). Therefore, it is 
best to analyze the variables of technology, tool motion, and materials worked on the site 
level for the Middle/Late Formative period occupation. 
Technologies represented in the Middle/Late Formative period dataset include an 
early-series prismatic blade segment, late-series prismatic blade segments (n= 12), 
trimmed blades (n= 2), snapped blade segments (n= 2), a bipolar flake, bipolared blades 
(n= 2), dart points (n= 3), and scrapers (n= 2). The versatile range of blade tool functions 
complements the more specific functions of bifacial dart points and bipolar tools. The 
dart points exhibit evidence for projectile impact damage, blood residues, and two of the 
points show signs of hafting through contact with soft plants (Figure 5.18). The longest 
and thickest dart point exhibits wear consistent with being used for butchering meat and 
sawing shell. The hafted scraper is consistent with scraping wood (Figure 5.19), while the 
non-hafted scraper exhibits use-wear patterns consistent with multiple tool motions in 
contact with meat and/or animal hide. The three bipolar tools contain blood and meat 
residues embedded into their surfaces and demonstrate use-wear patterns that reflect tool 
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use in kitchens or eating areas. Blade tools exhibit multiple use-wear patterns consistent 
with a diverse range of tool motions designed to work many materials (Figure 5.20). 
Bone, shell, and wood working maneuvers indicate domestic crafting activities. Blade 
tools also exhibit evidence for the processing of soft plants, maize, maguey, and meat. 
The most frequently worked material in the assemblage was meat followed by soft plants. 
 
Table 5.10. Middle/Late Formative (600-400 B.C.) Use-Wear Patterns. 
Area Material Technology SG (cm) Tool Motion Materials Worked 
I Paredón Hafted Side-Notched Blade 
Dart Point 
3.5 Cutting 
Projectile 
Soft Plants/Meat 
I Paredón Side-Notched  
Dart Point 
7 Slicing 
Sawing 
Projectile 
Meat 
Shell 
I Paredón LS Proximal 6 Multiple Wood/Maguey/Meat 
I Paredón LS Proximal 5 Multiple Soft Plants/Meat 
I Paredón LS Medial 3.5 Multiple Maize/Meat 
I Paredón LS Distal 5 Multiple Wood/Maguey 
I Paredón Trimmed LS Proximal 7.5 None Meat (Burnt) 
I Paredón Hafted Scraper 7 Scraping Wood 
I Paredón Scraper 5 Multiple Hide/Meat 
I Paredón Bipolared Blade 3.5 None Meat (Burnt) 
      
H Paredón LS Proximal 4 Multiple Bone 
H Paredón LS Proximal 4 Scraping Soft Plants/Meat 
H Paredón LS Medial 3.5 Multiple Soft Plants/Wood 
H Paredón LS Medial 3.5 Multiple Maguey/Shell 
H Paredón LS Distal 2.5 Multiple Meat 
      
F Paredón ES Distal 3.5 Multiple Maize/Meat 
F Paredón LS Medial 3 Multiple Maguey 
F Paredón LS Medial 3.5 Cutting Soft Plants/Maize 
F Paredón LS Medial 4 Cutting Maguey 
F Paredón Snapped Blade 3.5 Scraping Soft Plants 
F Paredón Trimmed Blade 3 Scraping Meat 
F Paredón Hafted Side-Notched Dart 
Point 
5.5 Multiple  
Projectile 
Soft Plants/Meat 
F Paredón Bipolared Blade 3.5 None Meat 
F Gray Bipolar Flake 2 Scraping Meat/Soft Plants 
F Pachuca Snapped Blade 3.5 Cutting Soft Plants/Maize 
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Figure 5.18. Specimen 61 (right) and Specimen 62 (left), Middle/Late Formative (600-
400 B.C.) dart points, with signs of (a) blood and meat-like residues (400x), (b) projectile 
damage (100x), (c) shell sawing (100x), and (d) hafting (100x). 
 
 
Figure 5.19. A Middle/Late Formative (600-400 B.C.) scraper (Specimen 65) with 
evidence for hafting (top, 400x) and wood scraping (bottom, 100x). 
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Figure 5.20. Middle/Late Formative use-wear patterns (100x) on blades including (a) 
shell (Specimen 147), (b) bone (Specimen 148), (c) wood (Specimen 63), (d) maguey 
(Specimen 147), (e) maize (Specimen 26), (f) soft plants (Specimen 21), (g) meat 
(Specimen 149), (h) blood-like residue (Specimen 22), and (i) burned surface (Specimen 
66). 
 
Fifty specimens from both Area F and Area I and 25 specimens from Area H 
compose the Terminal Formative period occupation dataset. Area H specimens represent 
the Paredón (92 percent) and Otumba (four percent) sources in addition to one unspecific 
source of gray obsidian (four percent). Technologies include untrimmed and trimmed 
blade products (n= 17), scrapers (n= 2), bifacial drills (n= 2), bloodletters (n= 3), and a 
bipolared blade (Table 5.11). Residents continued to use blade products for a diverse 
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range of tool functions during the Terminal Formative period. The majority of blade 
specimens possess evidence for multiple tool motions (n= 15). Blades used by Area H 
residents show use-wear patterns consistent with the working of soft plants (n= 10), wood 
(n=8), and maguey (n= 4) followed by softer siliceous materials such as meat and/or skin 
(n= 3) and harder surfaces such as shell (n=2) and bone (n= 1). Only four blade 
specimens demonstrate evidence for a single worked material, which is either maguey or 
a different soft plant. The single Paredón scraper shows evidence for scraping maguey, 
while the unspecific gray scraper shows evidence for the processing of soft plants and/or 
wood through multiple types of motions. The single bipolared blade exhibits evidence for 
scraping wood and meat. 
Residents of La Laguna added two new tool forms, bifacial drills and bloodletters, 
to their Terminal Formative period tool kits and the corresponding use-wear data reaffirm 
their technological classifications. Using obsidian tools for drilling or boring into hard 
materials produces a unique crosshatch striation pattern. This striation pattern is linked 
specifically with shell polish on the two bifacial drills from Area H (Figure 5.21). At the 
nearby site of Nativitas, located three km east of Xochitecatl, over 1,000 chert microdrills 
were used for jade lapidary production in household contexts during the Late Formative 
period (550-150 B.C.) (Hirth et al. 2009). The growing bodies of technological and use-
wear data for these craft-specific tools at both sites indicate that Late Formative period 
residents had access to exotic or non-local raw materials and produced their own craft 
items from these materials in their domestic spaces. 
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Figure 5.21. Terminal Formative (100 B.C.-A.D. 150) bifacial drill Specimens 122 (top) 
and 123 (bottom) with a shell boring use-wear pattern (100x). 
 
Small and infrequent perpendicular striations and blood residues located along the 
bifacially retouched edges of three bloodletters provide physical evidence of domestic 
ritual practices (Figure 5.22). The use-wear pattern observed on bloodletters at Area H 
contrasts both experimental and archaeological examples of use-wear patterns produced 
by working meat and/or hide, which include higher concentrations of striations and both 
meat-like and blood-like residues. Evidence from bloodletters at Area H indicates that the 
tools were most commonly used in contact with human skin through a scraping motion 
rather than a cutting or slicing motion. Perhaps a scraping motion prevented deeper cuts 
and corresponding tissue damage that could have been inflicted upon the user by a slicing 
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motion. A small handheld tool designed for scraping can be structurally reinforced by 
percussion or pressure flaking along one or more of its edges. Almost any piece of freshly 
flaked obsidian is sharp enough to cut human skin and draw blood. Therefore, I argue 
that the knapper(s) deliberately chose to perform fine bifacial retouch along the edges of 
these three blades in order to create tools for a specific function and distinguish them 
visually from other non-ritual tool forms that could have accomplished the same task. 
 
 
Figure 5.22. Terminal Formative (100 B.C.-A.D. 150) Area H bloodletters with bright 
field images of (a) isolated blood-like residues (600x) and (b-c) perpendicular striations 
(100x) and dark field images of (d-f) blood-like residues (100x bottom left, 400x bottom 
middle and bottom right). 
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Table 5.11. Area H Terminal Formative (100 B.C.-A.D. 150) Use-Wear Specimens. Size 
Grade (SG) Measured in cm. 
Material Technology SG  Tool Motion Materials Worked 
Gray Scraper 4 Multiple Soft Plants/Wood 
Otumba LS Proximal 5 Multiple Maguey 
Paredón Scraper 4 Scraping Maguey 
Paredón Bloodletter 2 Scraping Meat/Skin 
Paredón Bloodletter 3.5 Multiple Meat/Skin 
Paredón Bloodletter 4.5 Scraping Meat/Skin 
Paredón ES Distal 4 Multiple Soft Plants/Wood 
Paredón LS Medial 3.5 Multiple Soft Plants/Wood 
Paredón LS Medial 3.5 Multiple Soft Plants/Wood 
Paredón LS Medial 3.5 Multiple Maguey 
Paredón LS Medial 3.5 Multiple Soft Plants/Wood 
Paredón LS Medial 3.5 Multiple Maguey 
Paredón LS Medial 4 None None (Burnt) 
Paredón LS Medial 4 Multiple Soft Plants/Meat 
Paredón LS Medial 5 Multiple Soft Plants/Wood/Shell 
Paredón LS Distal 3.5 Multiple Soft Plants 
Paredón LS Distal 4 Scraping Meat/Hide 
Paredón Snapped Blade 3 Multiple Soft Plants/Wood 
Paredón Snapped Blade 4.5 Multiple Soft Plants/Wood/Burnt 
Paredón Snapped Blade 5 Multiple Soft Plants/Wood 
Paredón Trimmed Blade 2.5 Multiple Maguey/Meat 
Paredón Trimmed Blade 3 Multiple Bone/Shell 
Paredón Bifacial Drill 2.5 Boring Shell 
Paredón Bifacial Drill 2.5 Boring Shell 
Paredón Bipolared Blade 3 Scraping Meat/Wood 
 
 Area I specimens represent the Paredón (70%) and Pachuca (14%) sources in 
addition to unspecific sources of gray obsidian (16%). Technologies include untrimmed 
and trimmed blade products (n= 34), scrapers (n= 9), bifacial knives (n= 2), dart points 
(n= 2), bipolared blades (n= 2), and a bloodletter (Table 5.12). The trend of blade 
products with multiple types of use-wear patterns continues with the Area I specimens; 
multiple tool motions (n= 25) are the most common in the assemblage followed by 
scraping (n= 5) and cutting (n= 4). Blades from Area I demonstrate evidence for 
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primarily processing maguey (n= 18) and meat (n=18), secondarily for working soft 
plants (n= 11) and wood (n= 7), and very rarely for producing crafts made from hide and 
bone. Blades with an exclusive material polish are restricted to either maguey (n= 9) or 
meat (n= 4). The noticeable increase in maguey and meat use-wear patterns on Area I 
specimens compared to Area H specimens compares with additional lines of evidence 
which suggest that suprahousehold feasting events took place at the Structure 12M-
2/12M-3 household located in Area I.  
 The scrapers in the Area I assemblage exhibit a variety of use-wear patterns, but 
the primary patterns include scraping soft plants (n= 4), wood (n= 5), and meat (n= 4). 
Smith’s (2011) experimental study at La Laguna further highlights the multifunctional 
characteristics of obsidian scrapers, which are examined through a scanning electron 
microscope. In contrast, use-wear patterns on bifacial knives and dart points are linked 
exclusively to animal meat and hide processing in the Area I assemblage. The 
concentrations of embedded blood-like and meat-like residues are especially dense in the 
two bifacial knives, which suggest that they were used for butchering animals. The 
bipolared blades were likely used more as handheld utensils for scraping meat although 
wood and maguey polishes also appear on their surfaces. The soft plants and maguey use-
wear patterns located on the technologically classified bloodletter at Area I demonstrate 
the importance of including use-wear analysis in the process of classifying ritual versus 
non-ritual tools (Figure 5.23). The bloodletter from Area I also possesses a notable 
difference with the bloodletters from Area H: it is only pressure flaked along one edge. 
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Therefore, it is possible that use-wear analysis can help archaeologists identify certain 
technological characteristics that can be used to distinguish similar looking tool forms. 
 
Figure 5.23. Area I Terminal Formative (100 B.C.-A.D. 150) Specimen 71, which was 
classified technologically as a bloodletter but exhibits (a) soft plant and (b) maguey use-
wear patterns (100x). 
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Table 5.12. Area I Terminal Formative (100 B.C.-A.D. 150) Use-Wear Specimens. 
Material Technology Size Grade (cm) Tool Motion Materials Worked 
Gray LS Proximal 4.5 Multiple Soft Plants/Wood 
Gray LS Proximal 7 Multiple Maguey 
Gray LS Medial 3.5 Multiple Maguey 
Gray LS Medial 3.5 Multiple Maguey 
Gray LS Medial 4 Multiple Maguey/Meat 
Gray LS Distal 7.5 Multiple Maguey/Meat 
Gray Bifacial Knife 4.5 Scraping Meat/Hide 
Gray Bifacial Knife 5 Scraping Meat/Hide 
Paredón Scraper 3.5 Multiple Maguey 
Paredón Scraper 4 Scraping Shell 
Paredón Scraper 4.5 Multiple Wood/Meat/Hide 
Paredón Scraper 4.5 Scraping Soft Plants/Wood 
Paredón Scraper 4.5 Scraping Meat 
Paredón Scraper 5.5 Scraping Soft Plants/Wood 
Paredón Scraper 6 Multiple Soft Plants/Wood 
Paredón Scraper 6.5 Scraping Soft Plants/Meat 
Paredón Scraper 7.5 Multiple Meat/Hide/Wood 
Paredón Bloodletter 3 Multiple Soft Plants/Maguey 
Paredón Perc. Blade Medial 6 Scraping Maguey 
Paredón Complete LS Blade 7 Cutting Meat 
Paredón LS Proximal 3.5 Multiple Maguey/Hide 
Paredón LS Proximal 4 Multiple Maguey/Meat 
Paredón LS Proximal 4.5 Scraping Meat (Burnt) 
Paredón LS Proximal 4.5 Multiple Soft Plants/Wood/Meat 
Paredón LS Proximal 4.5 Cutting Soft Plants/Wood 
Paredón LS Proximal 6.5 Multiple Wood/Maguey/Meat 
Paredón LS Medial 3 Multiple Wood/Meat 
Paredón LS Medial 3 Multiple Maguey/Meat 
Paredón LS Medial 3 Scraping Soft Plants/Maguey 
Paredón LS Medial 3.5 Multiple Maguey 
Paredón LS Medial 3.5 Cutting Soft Plants/Meat 
Paredón LS Medial 3.5 Multiple Maguey/Meat 
Paredón LS Medial 3.5 Multiple Soft Plants/Wood/Meat 
Paredón LS Medial 3.5 Multiple Soft Plants/Wood 
Paredón LS Medial 4.5 Multiple Maguey 
Paredón LS Distal 2.5 Multiple Maguey/Meat 
Paredón Dart Point Tip 2.5 Multiple Meat/Hide 
Paredón Dart Point 5 Multiple Meat/Hide 
Paredón Retouched BP Blade 2.5 Scraping Wood/Meat 
Paredón Bipolared Blade 3 Multiple Maguey/Meat 
Paredón Trimmed LS Proximal 5.5 Multiple Maguey/Meat 
Paredón Trimmed LS Proximal 7 Sawing Soft Plants/Meat 
Paredón Trimmed LS Distal 6.5 Multiple Maguey 
Pachuca Complete ES Blade 6.5 Multiple Soft Plants/Bone 
Pachuca LS Proximal 2.5 Scraping Meat 
Pachuca LS Proximal 3.5 Multiple Soft Plants/Meat 
Pachuca LS Medial 2.5 Multiple Maguey 
Pachuca LS Medial 2.5 Scraping Meat 
Pachuca LS Medial 3 Multiple Maize/Soft Plants 
Pachuca Trimmed LS Medial 2.5 Multiple Maguey 
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 Area F specimens represent the Paredón (88 percent), Otumba (4 percent), and 
Pachuca (4 percent) sources along with unspecific sources of gray (2 percent) and jet 
black (2 percent) obsidian. Technologies include untrimmed and trimmed blades (n= 32), 
unifacial percussion blades/flakes (n= 4), scrapers (n= 3), bipolar flakes/blades (n= 8), 
bifacial fragments (n= 2), and a dart point (Table 5.13). Blades show evidence consistent 
with multiple tool motions (n= 17), cutting/sawing (n= 10), and scraping (n= 5). The 
frequencies of material polishes on Area F blades are similar to the patterns observed on 
Area I blades: maguey (n= 16), meat (n= 15), wood (n= 6), soft plants (n= 5), bone (n= 
5), maize (n= 4), hide (n= 2), and shell (n= 1). These patterns indicate the predominance 
of food production activities in Area I and Area F. Overall, size grade increments do not 
correlate with specific tool motions or worked materials in any of the three households. 
 Exclusive scraping motions (71.4 percent) correlate well with scraper and 
unifacially-trimmed percussion flake/blade tool categories. Polishes on scrapers vary, but 
meat (n=5) and wood (n= 4) are the most common. Bipolar tools primarily exhibit 
evidence for exclusively scraping meat (50 percent); two additional bipolar specimens 
exhibited meat-like and blood-like residues but did not have visible striations. Bipolar 
tools from Area F show evidence consistent with the processing of soft plants and wood. 
Bifacial fragments from Area F, similar to knives from Area I, demonstrate evidence 
exclusively for butchering or processing animal meat. The single dart point from Area F 
does not exhibit striations, but meat-like and blood-like residues are embedded into the 
surfaces of its flake scars. Out of all tool industries at La Laguna, bifacial knives 
demonstrate the clearest exclusive relationship with one type of material (Figure 5.24). 
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Table 5.13 Area F Terminal Formative (100 B.C.-A.D. 150) Use-Wear Specimens. 
Material Technology Size Grade (cm) Tool Motion Materials Worked 
Gray Scraper 4 Scraping Shell/Wood 
Jet Black LS Distal 6 Sawing Bone 
Otumba Trimmed Blade 7 Cutting Meat 
Otumba Dart Point 7.5 None Meat 
Paredón Unifacially Trimmed 2 Scraping Soft Plants/Meat 
Paredón Unifacially Trimmed 4 Scraping Meat/Hide 
Paredón Unifacially Trimmed 4.5 Scraping Meat/Wood 
Paredón Unifacially Trimmed 5 Multiple Maguey/Meat 
Paredón Handheld Scraper 3.5 Scraping Wood/Hide 
Paredón Scraper 4 Multiple Wood/Meat 
Paredón Bipolar Flake 2.5 Scraping Meat 
Paredón Bipolar Flake 3 None None 
Paredón Bipolar Flake 3.5 Scraping Soft Plants 
Paredón Complete ES Blade 5.5 Multiple Shell/Wood 
Paredón ES Proximal 4 Multiple Wood/Meat/Hide 
Paredón ES Distal 3 Multiple Maguey 
Paredón ES Distal 5 Scraping Maguey/Meat 
Paredón LS Proximal 2.5 Multiple Wood/Meat 
Paredón LS Proximal 6 Multiple Maguey/Bone 
Paredón LS Medial 3 Multiple Bone 
Paredón LS Medial 3 Scraping Bone/Meat 
Paredón LS Medial 3.5 Cutting Maguey 
Paredón LS Medial 3.5 Multiple Bone/Maize 
Paredón LS Medial 3.5 Multiple Maguey 
Paredón LS Medial 3.5 Multiple Wood/Maguey/Meat 
Paredón LS Medial 4 Cutting Soft Plants/Maize 
Paredón LS Medial 4 Scraping Soft Plants/Meat 
Paredón LS Medial 4 Multiple Soft Plants/Maize/Meat 
Paredón LS Medial 5 Multiple Maguey 
Paredón LS Medial 5 Cutting Maguey 
Paredón LS Distal 5.5 Cutting Soft Plants (Burnt) 
Paredón LS Distal 5.5 Cutting Maguey/Meat 
Paredón LS Distal 7.5 Multiple Maguey/Hide 
Paredón Snapped Blade 4 Cutting Maguey/Bone 
Paredón Snapped Blade 5 Cutting Maguey/Wood 
Paredón Snapped Blade 5 Scraping Meat (Burnt) 
Paredón Snapped Blade 5 Multiple Wood/Meat 
Paredón Trimmed Blade 4 Scraping Maguey 
Paredón Bipolared Blade 3 None Meat 
Paredón Bipolared Blade 3.5 Scraping Meat 
Paredón Bipolared Blade 4 Scraping Meat/Soft Plants 
Paredón Bipolared Blade 4.5 Multiple Soft Plants/Wood 
Paredón Bipolared Blade 6 Scraping Meat 
Paredón Trimmed Snapped Blade 4.5 Multiple Meat/Maguey 
Paredón Trimmed Snapped Blade 4.5 Multiple Maguey 
Paredón Trimmed Snapped Blade 5 Multiple Meat (Burnt) 
Paredón Trimmed Snapped Blade 5 Cutting Maguey/Meat 
Paredón Trimmed Snapped Blade 6 Multiple Soft Plants/Maize/Meat 
Pachuca Bifacial Fragment 3 Cutting Meat 
Pachuca Bifacial Fragment 3.5 Multiple Meat 
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Figure 5.24. Terminal Formative (100 B.C.-A.D. 150) bifacial knife use-wear pattern 
characteristics including (row I) blood-like and meat-like residues (400x), (row II) 
striations (100x), (row III) edge rounding (400x), and (row IV) Specimens 5 and 86. 
 
La Laguna Household Lithic Production and Consumption Patterns 
 The three household areas occupied during successive occupation periods at La 
Laguna provide substantial datasets for exploring both research questions in this study. 
Domestic lithic production was organized differently between La Laguna’s households 
most prominently during the Terminal Formative period occupation. Resource 
accumulation strategies between the three households remained generally consistent over 
time. Tool functions were non-specific to material sources in both occupations. The 
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results from technological and use-wear analyses together do not indicate a multicrafting 
or specialized lithic production strategy but rather that Middle/Late Formative household 
residents produced obsidian blades that were designed to be used within household 
spaces for tasks related directly to food production as well as crafting objects from wood, 
bone, and shell. A baseline rate of use for obsidian blades is difficult to ascertain because 
microscopic use-wear analysis frequently revealed signs of use that were unobservable 
through macroscopic use-wear analysis (i.e. a visual presence/absence test). Therefore, I 
am skeptical of interpretations formed from the results of macroscopic presence/absence 
tests for use-wear on obsidian tools. However, I offer anecdotal evidence that use-wear 
polish types were strongly developed on all of the La Laguna specimens. In other words, 
the tools appeared very worn and unsuitable for exchange compared to newly flaked 
products. The blade production output—measured by a complete and proximal blade 
segments to blade core ratio of 15.4:1—during the Middle/Late Formative period 
occupation indicates intermittent crafting (Hirth 2009). Comparing ratios of platform 
rejuvenations and error correction flakes to complete and proximal blade segments (7 
percent) and overshot blades to distal blade segments (16 percent) provides 
measurements for assessing knapper skill levels. Unifacial and bipolar tools were also 
produced for use in Middle/Late Formative households at much smaller scales. Bipolar 
tools show use-wear patterns linked specifically to food production tasks. Unifacial 
scrapers demonstrate use-wear patterns consistent with non-food production related tasks. 
Bifacial tools were imported to household spaces, and use-wear patterns on bifacial tools 
indicate both meat processing and craft production activities within domestic spaces.  
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 Area F residents practiced a similar lithic production strategy during the Terminal 
Formative period when the production output for blades designed for completing multiple 
types of tasks doubled (n= 31.4:1) compared to the Middle/Late Formative period blade 
production output rate. Over time the overshot plunging blade rate (7 percent) improved 
and the blade correction rate (6 percent) remained similar. Residents of Area F balanced 
the production of unifacial scrapers and percussion flakes—consistent with wood and 
meat scraping use-wear patterns—and bipolar tools—consistent with multiple use-wear 
patterns but mostly meat—in addition to blade products compared to their neighbors 
during the Terminal Formative period. Bifacial knives were obtained or imported and 
exclusively show evidence for butchering meat. 
 Area H residents practiced the same lithic production strategy with a wider variety 
of tool forms than their neighbors during the Terminal Formative period; additions 
included bifacial drills consistent with boring shell and bloodletters consistent with 
scraping skin as part of domestic rituals. However, densities of blade production and 
blade consumption related artifacts at Area H are lower than the densities at Area F 
despite a similar blade production output (n= 30.6) and similar skill levels rated by 
overshot (6 percent) and blade correction (6 percent) rates at Area H. Blade tools were 
also multifunctional and demonstrate various types of use-wear patterns. These 
observations indicate that the high status residents of Area H were neither more efficient 
nor greater skilled at producing blade tools than the low status residents of Area F. 
Bipolar tools were produced and linked to food production related tasks and scrapers 
were produced and linked to wood and maguey scraping. 
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 Terminal Formative period Area I residents practiced a specialized strategy 
focused on the production of blade tools, which is indicated by high densities of blade 
production debris and totals of blades compared to other tool forms in its assemblage. 
The density measurements, in particular, suggest that blade production was taking place 
frequently beyond the intermittent or part-time scales observed through the Area F and 
Area H assemblages. Area I knappers produced fewer blades per blade core (n= 18.9) 
than their neighbors, but they produced more overshot blades (12 percent) and blade 
correction flakes per blade (8 percent). These high quantities of finished blade products 
produced with more production errors likely reflect a strategy for quickly producing tools 
for suprahousehold feasting events, which have been linked to Structure 12M-3 through 
multiple lines of evidence. Blades from Area I were multifunctional but primarily 
demonstrate evidence for contact with meat and maguey, likely for fiber extraction and 
pulque production. Scrapers were multifunctional and show evidence for both processing 
animal products and creating craft items, especially objects from wood. Bipolar tools are 
consistent with meat and wood scraping use-wear patterns. Dart points exhibit evidence 
for use as projectile weapons for hunting animals, such as white-tailed deer (Odocoileus 
virginianus), and bifacial knives exhibit evidence exclusively for butchering meat, which 
likely included white-tailed deer, Mexican cottontail rabbit (Sylvilagus cunicularius), and 
domestic dog (Canis familiaris) according to zoological bone analysis at the site. 
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Conclusion 
 The PALL excavation strategies led to the recovery of lithic assemblages that can 
be linked to specific household features and structures that date to both Formative 
occupations at the ancient town of La Laguna, Tlaxcala. The diachronic comparison of 
household lithic assemblages indicates that Middle/Late and Terminal Formative 
residents of La Laguna produced most of their stone tools from gray Paredón obsidian 
likely in the form of prepared polyhedral cores. Gray obsidian blade production 
decreased slightly over time while the importation of green Pachuca obsidian in the form 
of complete blades increased over time. The local production of basalt unifacial scrapers 
increased over time, while the production and use of chert tools decreased over time. 
Bifacial tool production and consumption remained a very minimal component of the 
site’s lithic economy over time. Unifacial percussion flakes, scrapers, and bipolar tools 
were produced and used slightly more frequently during the Terminal Formative. 
The synchronic analysis of lithic assemblages from three Terminal Formative 
residential areas indicates that Area I, or the eastern plaza, was the primary location for 
blade production, which likely involved communal participation. Area H and Area F 
residents also produced blades locally within their compounds. Unifacial and bifacial 
tools were used in similar proportions in all areas during the Terminal Formative. The 
scale of bipolar tool production was highest in Area H followed by Area F, but bipolar 
tool production was very minimal at Area I. New tool forms appeared during the 
Terminal Formative including ritual bloodletters and bifacial drills at Area H, and these 
tools show evidence for skin scraping and shell boring use-wear patterns, respectively. 
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According to the available use-wear data, tool functions were non-specific to 
material sources in both occupations. Obsidian blades were the most versatile tools in 
terms of tool motions and materials worked during both occupations. Bifacial knives 
demonstrate the clearest exclusive relationship with one type of material: meat. The 
notable presence of maguey and meat use-wear patterns on many Area I specimens 
compared to Area H specimens relates to additional lines of evidence which suggest that 
suprahousehold feasting events took place at the Structure 12M-2/12M-3 household 
located in Area I. Overall, size grade increments do not correlate with specific tool 
motions or materials worked in any of the three Terminal Formative households. 
The results from technological and use-wear analyses together indicate that 
Middle/Late Formative household residents did not practice a multicrafting or specialized 
lithic production strategy. Instead they produced obsidian blades that were designed to be 
used within household spaces for tasks related directly to food production as well as 
crafting objects from wood, bone, and shell for household use. Area F residents practiced 
a similar strategy during the Terminal Formative. Area H residents practiced a similar 
strategy with the addition of new tool forms used for ritual bloodletting and domestic 
crafting during the Terminal Formative, but high status Area H residents did not produce 
blades with higher skill levels than the low status residents of Area F. Area I residents 
practiced a specialized strategy which entailed producing late-series pressure blades with 
less skill than their neighbors and trimming and notching out miniature dart points from 
late-series pressure blades; both types of products were used within the Structure 12M-
2/12M-3 compound. 
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Chapter 6 
The Tlajinga District of Teotihuacan 
 
Introduction 
 The ancient city of Teotihuacan is located in the northeastern portion of the Basin 
of Mexico with easy access to the nearby Otumba obsidian source and the Sierra de Las 
Navajas obsidian source located about 55 kilometers to the northeast (Figure 1.2). 
Pastrana (2009) discusses Teotihuacano occupations (ca. A.D. 200-600) at Sierra de las 
Navajas that involved obsidian mining or quarrying and the production of cores and 
partially finished objects for export. Works by Carballo (2007, 2011b), Clark (1986), 
Santley (1993), and Spence (1981, 1984, 1986) cover the topics of city-wide obsidian 
tool production, the Teotihuacan state, and macro-regional trade. This chapter, however, 
focuses on obsidian tool production and consumption within the low status Tlajinga 
District apartment compounds (ca. A.D. 200-550) located roughly two to three kilometers 
from the central urban core along southern extent of the Avenue of the Dead (Figure 6.1). 
 The lithic artifacts in this chapter originate from two field projects conducted in 
the Tlajinga District (Figure 6.1). The lithic artifacts subjected to technological analysis 
originate from a targeted sample of nine locations examined by the Teotihuacan Mapping 
Project’s (TMP) surface collections (Millon 1973). The lithic artifacts subjected to high 
magnification use-wear analysis originate from two secure residential compound 
operations recently excavated by David Carballo and the Proyecto Arqueológico Tlajinga 
Teotihuacan (PATT); Kenneth Hirth co-directed the project, led the laboratory team that 
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classified over 360,000 obsidian lithic artifacts, and provided additional instruction for 
the technological classification of the TMP lithic collections. 
 
Figure 6.1. The Tlajinga District and locations of Teotihuacan Mapping Project (TMP) 
sites (Millon 1973) in the lithic sample (modified after Carballo and Barba 2014:Figure 
1.1). 
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 The following sections present the TMP survey methods, PATT excavation 
contexts, and the data produced by technological and use-wear analyses. The 
technological classification sections are structured around tables that display the counts 
and percentages of different tool forms (e.g., blade, scraper, bifacial knife) and related 
forms of production debris (e.g., platform rejuvenation, flake core, bifacial edge flake) 
organized by material types and TMP mapping sites. The sections on use-wear analysis 
are organized by the two excavation operations (Op. 17 and Op. 18) and include 
discussions of use-wear patterns linked to different tool types. The final section addresses 
the study’s research questions related to domestic lithic production and tool use by 
combining the technological and use-wear datasets to identify specific lithic production 
strategies and patterns of tool use for different locations in the Tlajinga District. 
 
Survey and Excavation in the Tlajinga District 
 The city of Teotihuacan is quite possibly the most comprehensively and 
intensively mapped urban center of the ancient world. The TMP led by René Millon 
(1973) used field survey and aerial photography to identify the city’s boundaries and the 
probable locations of over 2,300 one-story residential apartment compounds. The 
resulting map of Teotihuacan (1:2000) is composed of individual 500 meter squares 
identified by their distances north or south and east or west of the zero point, which is 
located on the southwest corner of the Ciudadela. The Tlajinga District is located 
primarily in squares S3W2, S3W1, S3E1, S4W2, S4W1, S3E1, and S4E1.  
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The TMP used mapping “sites” as the basic units of field survey and created 
separate numerical designations for individual buildings, plazas, or other structural units 
or structurally related spaces based on the orders surveyed. However, there are 
inconsistencies in numerical orders for sites within certain mapping squares (e.g., some 
numbers are skipped) and several orders were later changed or subdivided to first identify 
principle structures within mapping sites (e.g., the Feathered Serpent Pyramid was 
relabeled 1A:N1E1) (Millon 1973:22). Therefore, one must consult the original TMP 
map sheets to properly identify spatial relationships between specific sites (Millon 
1973:4-7). For example, the mapping site 9:S3W1 is located directly south of 7:S3W1 
but 8:S3W1 is located directly northeast of 7:S3W1 (Figure 6.1). The sample for 
technological analysis includes the TMP lithic collections from mapping sites located 
along the eastern (17A:S3E1 and 17B:S3E1) and western (2:S3W1, 7:S3W1, 9:S3W1, 
4:S4W1, 2:S4W1, and 1:S4W1) sides of the Avenue of the Dead in addition to the 
mapping site (34:S3W1) located immediately northeast of the “Tlajinga 33” compound 
(33:S3W1) (Figure 6.1) (Storey 1992; Widmer 1987, 1991; Widmer and Storey 1993). 
Individual collection tracts designated by the orders surveyed were the minimal 
units of analysis within sites, but collection tracts do not necessarily reflect minimal 
architectural or meaningful units. Millon (1973:22) indicates that the TMP pooled 
collection tracts together to provide “minimal structural or activity units for comparative 
purposes.” This study follows their convention by grouping together the different 
collection tracts from 7:S3W1 and 9:S3W1. Mapping site 7:S3W1 was surveyed first 
with the northernmost structure (7A); followed by the westernmost structure (7B); the 
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southernmost structure (7C) next to 7B; the structure (7D) on the eastern side of the patio 
shared with 7A, 7B, and 7C; and finally with the remaining two structures along the 
eastern boundary located north (7E) and south (7G) respectively. Mapping site 9:S3W1 
has differently labeled lithic bags (9A-9D) but the field map data does not illustrate 
specific collection tracts. PATT excavations at 17:S3E1 recovered separate interior and 
exterior compound spaces (discussed below), which indicate that it may be useful to 
separate the two largest lithic assemblages (17A:S3E1 and 17B:S3E1) from each other 
for comparative analysis. 
The TMP defined survey methods and collection strategies for pottery and 
ceramic artifacts, but the collection strategy for lithics was unsystematic and did not 
identify targeted artifact types, material sources, and overall spatial coverage for 
collection tracts (Millon 1973:16). One can understand why the TMP workers did not 
attempt total collection because it would have been an extremely cumbersome task and 
many pieces of obsidian are visible throughout different parts of the Tlajinga District 
surface today. The PATT methods included fine screening excavation soils and the total 
collection of obsidian artifacts. 
The PATT verified Spence’s (1981) identification of 17:S3E1 as a lithic 
workshop based on surface collections through excavations at Operation 17, which 
represents 77 m³ and more than 415 kg of obsidian from three horizontal exposures 
spanning a domestic obsidian workshop, outdoor patio, and the western compound 
boundary aligned and connected with the Avenue of the Dead. There were two major 
constructions episodes and three primary occupation periods in Op. 17. Tlamimilolpa 
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(A.D. 170-350) and Early Xolalpan (A.D. 350-450) phase artifacts were found in 
concentrated locations and correspond to the first construction phase (dates derived from 
Cowgill 2015:Table 1.2). The second construction episode dates primarily to the Late 
Xolalpan (A.D. 450-550) phase—with some possible Metepec (A.D. 550-650) phase 
ceramic artifacts that are under investigation—and corresponds with the majority of 
obsidian production debris, tools, and use-wear specimens derived from the domestic 
workshop (Figure 6.2). 
 
Figure 6.2. Arial photograph of the Op. 17 domestic obsidian workshop (reproduced with 
permission from Carballo and Barba 2014:Figure 3.6). 
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PATT excavations in 18:S3E1 investigated the central communal patio (Op. 18) 
and the southwestern boundary of the Avenue of the Dead (designated SOTD or Street of 
the Dead). The use-wear specimens in this study originate exclusively from Op. 18, 
which represents a total excavation volume of 129.5 m³ (Figure 6.3) that dates primarily 
to the Tlamimilolpa, Xolalpan, and Metepec phases but also includes Mazapan (A.D. 
850-1050) and Aztec III/IV (A.D. 1350-1550) features as well as Colonial period figurine 
fragments. Fourteen radiocarbon samples from the combined excavations of Op. 17 and 
Op. 18 clearly indicate a primary occupation span of A.D. 200-550 (Carballo and Barba 
2015:52), which many including Cowgill (2015) consider to be the height of Teotihuacan 
urban society and its macro-regional influence across Mesoamerica. 
 
Figure 6.3. Aerial photograph of the Op. 18 communal patio in the process of excavation 
with different flooring episodes. Note that excavations were extended directly east from 
the two northernmost 2 x 2 m units during the last two weeks of the season and are not 
pictured in aerial photography. Photo oriented to Teotihuacan north, or 15.5 degrees east 
of true north (reproduced with permission from Carballo and Barba 2015:Figure 2.4). 
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Tlajinga District Lithic Data: Material Sources 
 Stone tools from the TMP survey sample in the Tlajinga District were made 
almost exclusively from green obsidian (92.1 percent) and gray obsidian (7.8 percent) 
(Table 6.1), which parallels Hirth and Carballo’s (2014:93) finding that green (95.2 
percent) and gray (4.8) obsidian together represent more than 99 percent of the excavated 
lithic assemblage at Op. 17. Additional TMP artifacts include two red and black obsidian 
flake cores, one chert single-face platform flake, one chert blade fragment, and one basalt 
blade fragment. The green obsidian likely originates from the Sierra de las Navajas 
source and the majority of the gray obsidian likely originates from the nearby Otumba 
source; the results of the ongoing PATT pXRF study led by Dyrdahl and Hirth will 
clarify the obsidian source composition for the excavated lithic assemblages from Op. 17 
and Op. 18. 
 The cortex rates linked to different mapping sites in the Tlajinga District 
demonstrate three clear findings (Table 6.2). First, the total assemblage exhibits low 
cortication (8.5 percent) but not as low as the range of cortication (4.3-6.1 percent) from 
the state sponsored workshop deposits near the Moon Pyramid (Carballo 2011b:85). Two 
scenarios, or a combination of both scenarios, could explain this difference between 
cortex rates: 1) the Moon Pyramid knappers received more extensively pre-shaped/pre-
worked cores from the state than the Tlajinga District residents were able to obtain by 
any means; or 2) the tool industry types, scales of production, and frequencies of 
production varied between the Moon Pyramid (i.e. state directed production events for 
bifacial knives, blades, and small eccentrics) and Tlajinga District (i.e. quotidian and 
 220 
market focused production of blades and scrapers) workshops and these variations 
affected cortex rates. Second, gray obsidian cortex rates are consistently higher than 
green obsidian cortex rates from the different mapping sites. The non-cortex rates from 
the total lithic assemblage further highlight the contrast between green (93.2 percent) and 
gray (72 percent) obsidian and suggest that green obsidian arrived to the Tlajinga District 
in more prepared or reduced cores than gray obsidian. Finally, the green cortex rate from 
7:S3E1 (10.2 percent) and the gray cortex rates from 17A:S3E1 (24.2 percent), 7:S3E1 
(27.6 percent), 2:S3W1 (35 percent), 9:S3W1 (38.1 percent), and 34:S3W1 (40.4 percent) 
stand out from the cortex rates of other mapping sites. The higher gray obsidian cortex 
rates seem to be concentrated in mapping square S3W1, which is located west of the 
Avenue of the Dead. 
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Table 6.1. The Lithic Assemblage from the Sampled TMP Survey Collections in the 
Tlajinga District Organized by Material Types. 
Material Type Green Gray Red Chert Basalt All 
General Debitage 
(% of Assemblage) 
245 
(6%) 
102 
(29.7%) 
2 
(100%) 
1 
(50%) 
-- 350 
(7.9%) 
Chunk 1 -- -- -- -- 1 
Percussion Shatter 98 38 -- -- -- 136 
Flake Core 2 14 2 -- -- 18 
Flake Fragment 2 -- -- -- -- 2 
Single Facet Platform 12 4 -- 1 -- 17 
Block 1 1 -- -- -- 2 
Edge Flake 14 -- -- -- -- 14 
Alternate Flake 17 1 -- -- -- 18 
Bulb Removal 4 -- -- -- -- 4 
Undulation Flake 1 -- -- -- -- 1 
Percussion Macroflake 56 27 -- -- -- 83 
Percussion Macroblade 37 17 -- -- -- 54 
       
Unifacial 
(% of Assemblage) 
90 
(2.2%) 
53 
(15.4%) 
-- -- -- 143 
(3.2%) 
Unifacially Trimmed 15 18 -- -- -- 33 
Scraper 75 35 -- -- -- 110 
       
Bifacial 
(% of Assemblage) 
102 
(2.5%) 
39 
(11.4%) 
-- -- -- 141 
(3.2%) 
BR Edge 35 4 -- -- -- 39 
BR Alternate 42 5 -- -- -- 47 
BR Early Percussion -- 2 -- -- -- 2 
BR Late Percussion -- 1 -- -- -- 1 
Bifacially Trimmed 10 6 -- -- -- 16 
Bifacial Fragment 12 16 -- -- -- 28 
Bifacial Knife Complete -- 1 -- -- -- 1 
Point Fragment 1 1 -- -- -- 2 
Point Complete 2 2 -- -- -- 4 
Drill -- 1 -- -- -- 1 
       
Ritual 
(% of Assemblage) 
1 
(<0.1%) 
-- -- -- -- 1 
(<0.1%) 
Bloodletter 1 -- -- -- -- 1 
       
Bipolar 
(% of Assemblage) 
2 
(<0.1%) 
3 
(0.9%) 
-- -- -- 5 
(0.1%) 
Bipolar Core -- 3 -- -- -- 3 
Bipolar Flake 2 -- -- -- -- 2 
       
Blades 
(% of Assemblage) 
3,274 
(80.5%) 
123 
(35.9%) 
-- 1  
(50%) 
1 
(100%) 
3,399 
(77%) 
Percussion Complete 9 1 -- -- -- 10 
Percussion Proximal 332 24 -- -- -- 356 
Percussion Medial 358 17 -- -- -- 375 
Percussion Distal 106 9 -- -- -- 115 
       
 222 
First Series Pressure BD 57 -- -- -- -- 57 
       
ES Pressure Complete 5 -- -- -- -- 5 
ES Pressure Proximal 364 2 -- -- -- 366 
ES Pressure Medial 159 2 -- -- -- 161 
ES Pressure Distal 47 2 -- -- -- 49 
       
ES Triangular Complete 2 -- -- -- -- 2 
ES Triangular Proximal 67 -- -- -- -- 67 
ES Triangular Medial 43 -- -- -- 1 44 
ES Triangular Distal 23 -- -- -- -- 23 
       
LS Pressure Proximal 296 5 -- -- -- 301 
LS Pressure Medial 446 7 -- -- -- 453 
LS Pressure Distal 28 -- -- -- -- 28 
LS Snap Segment 2 -- -- -- -- 2 
       
LS Triangular Complete 2 -- -- -- -- 2 
LS Triangular Proximal 92 1 -- 1 -- 94 
LS Triangular Medial 103 2 -- -- -- 105 
LS Triangular Distal 30 -- -- -- -- 30 
       
Crested Blade 64 3 -- -- -- 67 
Notched Blade 56 4 -- -- -- 60 
Trimmed Blade 433 32 -- -- -- 465 
Blade Shatter 121 1 -- -- -- 122 
Bipolared Blade 29 11 -- -- -- 40 
       
Production Related 
(% of Assemblage) 
351 
(8.6%) 
23 
(6.7%) 
-- -- -- 374 
(8.5%) 
Platform Spall 1 4 -- -- -- 5 
Platform Rejuvenation  15 -- -- -- -- 15 
Core Preparation Flake 59 10 -- -- -- 69 
Overshot Blade 5 -- -- -- -- 5 
Proximal Correction 1 -- -- -- -- 1 
Medial Correction 4 -- -- -- -- 4 
Distal Correction 14 -- -- -- -- 14 
Lateral Correction 37 -- -- -- -- 37 
Platform Isolation 9 -- -- -- -- 9 
Blade Core  5 -- -- -- -- 5 
Blade Core Fragment 146 6 -- -- -- 152 
Bipolared Blade Core 55 3 -- -- -- 58 
Total 4,065 
(92.1%) 
343 
(7.8%) 
2 
(<0.1%) 
2 
(<0.1%) 
1 
(<0.1%) 
4,413 
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Table 6.2. The TMP Tlajinga District Sample with Obsidian Cortex Rates: MC (More 
Than 50 Percent Cortex); PC (Less Than 50 Percent Cortex); and NC (No Cortex). 
 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
7:S3E1 (MC)
7:S3E1 (PC)
7:S3E1 (NC)
17A:S3E1 (MC)
17A:SE1 (PC)
17A:S3E1 (NC)
17B:SE1 (MC)
17B:SE1 (PC)
17B:SE1 (NC)
2:S3W1 (MC)
2:S3W1 (PC)
2:S3W1 (NC)
9:S3W1 (MC)
9:S3W1 (PC)
9:S3W1 (NC)
34:S3W1 (MC)
34:S3W1 (PC)
34:S3W1 (NC)
1:S4W1 (MC)
1:S4W1 (PC)
1:S4W1 (NC)
2:S4W1 (MC)
2:S4W1 (PC)
2:S4W1 (NC)
4:S4W1 (MC)
4:S4W1 (PC)
4:S4W1 (NC)
All Locations (MC)
All Locations (PC)
All Locations (NC)
Tlajinga District Obsidian Cortex Rates
All Gray Green
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Tlajinga District Lithic Data: Technological Classification 
 Gray obsidian artifacts appear primarily as finished blade products (35.9 percent). 
Unmodified percussion blade segments (n= 51) (Figure 6.4) are more than double the 
total of remaining unmodified pressure blade segments (n= 20) (Figure 6.5, 6.6, and 6.7), 
which demonstrates the prominence of percussion blade creation in the study sample 
locations. Trimming (n= 32) is the most frequent blade modification, discussed further in 
the use-wear section to follow, followed by bipolar percussion (n= 11) (Figure 6.8) and 
notching (n= 4) (Figure 6.9). Late-series pressure blade proximal-distal and medial-distal 
segment ratios are not useful for the identification of local blade production versus 
importation in this study sample because the TMP lithic collections were obtained 
through unsystematic field survey. The absence of unmodified distal blade segments 
places the TMP lithic data within the expected model for processed-blade trade despite 
ample evidence for primary and secondary production debris, which fit the data into an 
expected model for local blade production. Blade production debris categories (Figure 
6.10) comprise 6.7 percent of the gray obsidian assemblage, and the presence of blade 
core fragments (n= 6) (Figure 6.11), platform spalls (n= 4), and core preparation flakes 
(n= 10) further demonstrate local blade production. 
Four gray obsidian and six green obsidian blade proximal segments have ground 
platforms. Pecked and ground platform preparations appeared at Teotihuacan during the 
Classic (Santley et al. 1995:474), but their popularity increased significantly during the 
Epiclassic at Ucareo (Healan 1997) and Xochicalco (Hirth et al. 2000) and they became 
widely prevalent across Mesoamerica during the Postclassic. Consequently, ground 
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platforms in the TMP collections could possibly indicate Aztec reoccupation of the 
Tlajinga District along the Avenue of the Dead. However, even if all 10 blades with 
ground platforms are attributed to the Postclassic they represent only about 0.5 percent of 
the minimum possible blade total (i.e. complete blades and proximal segments). The 
spatial distribution of ground platforms in the Tlajinga District is spread out amongst the 
different mapping sites in all three sampled mapping squares, which further discredits an 
interpretation that Aztec blade production and consumption activities significantly affect 
the analysis of the TMP lithic collections from the Tlajinga District. 
 Gray obsidian artifacts classified in general debitage categories (29.7 percent) 
including 14 flake cores and 44 macroblades and macroflakes indicate that Tlajinga 
residents were locally producing simple unifacial percussion tools (n= 18) (Figure 6.12 
and 6.13) and unifacial scrapers (n= 35). The scrapers (n= 110) in the TMP sample can 
be categorized based on different shapes or technological forms including: macroblade 
(n= 44), often with trimming along both lateral edges and the distal end (Figure 6.13f); 
macroflake (n= 22), often with trimming indicating end or side scraping (Figure 6.14b-c); 
expedient (n= 32) or crudely shaped flakes; “turtleback” (n= 8), composed of a 
completely flat ventral surface and a rounded dorsal surface that resembles a turtle shell 
(Figure 6.15); discoid (n= 3) or circular (Figure 6.14a); and spoon-shaped (n= 1) (Figure 
6.12b). The popularities of turtleback and spoon-shaped scrapers increased during the 
Postclassic, and their relatively low frequencies in the TMP sample do not reflect 
significant Aztec reoccupation/disturbance at the Tlajinga District. Tlajinga residents also 
practiced bifacial reduction (11.4 percent) (Figure 6.16) to create primarily thicker 
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bifacial knives (n= 17) (Figure 6.17) compared to fewer thinner bifacially trimmed 
percussion flakes (n= 6), dart points (n= 3) (Figure 6.18), and a bifacial drill (Figure 
6.19). The TMP sample contains three bipolar cores (0.9 percent) but lacks the resulting 
bipolar flakes indicating that bipolar tool production was extremely infrequent. 
 Green obsidian artifacts also appear primarily as finished blade products (80.5 
percent) but in a much higher percentage than gray obsidian blade artifacts (35.9 
percent). In contrast to comparisons of unmodified gray obsidian blade segments, 
unmodified pressure blade segments (n= 1,766) greatly outnumber unmodified 
percussion blade segments (n= 805), which demonstrates the prominence of green 
obsidian pressure blade removal in the TMP sample locations. Trimming (n= 433) is the 
most frequent blade modification followed by notching (n= 56) and bipolar percussion 
(n= 29). Again, the unsystematic surface collection strategies make the late-series 
pressure blade proximal-distal (6.7:1) and medial-distal (9.5:1) ratios unreliable for 
identifying local blade production versus importation despite the large green obsidian 
assemblage (n= 4,065). Green obsidian blade production debris comprises 8.6 percent of 
the assemblage and clearly identifies the process of local blade production with evidence 
including: complete blade cores (n=5); blade core fragments (n= 146); exhausted blades 
cores subjected to bipolar percussion (n= 55); core preparation flakes (n= 59); platform 
rejuvenations (n= 15); overshot blades (n= 5); and specialized error correction flakes (n= 
56). The presence of only one platform spall compared to potentially 151 blade cores 
indicates that either Tlajinga residents obtained blade cores with suitable initial platforms 
prior to local blade production or that the TMP field survey collections missed locations 
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where the difficult task of blade core platform creation took place because the resulting 
production waste remained underground. The low count of platform isolation elements 
(n= 9) indicates that this production step either lost popularity in knapping conventions 
and/or it no longer provided an advantage for the removal of pressure blades, perhaps due 
to the initial higher quality of blade core platforms and higher blade removal skill levels. 
This preference for maintaining the blade core’s existing platform despite blade removal 
errors is evident by the higher counts of lateral (n= 37) and distal (n= 14) correction 
flakes compared to proximal (n= 1) and medial (n= 4) correction methods. 
 The remaining green obsidian artifacts are classified into general debitage (6 
percent), bifacial (2.5 percent), unifacial (2.2 percent), bipolar (<0.1 percent), and ritual 
(<0.1 percent) categories. The flake cores (n= 2), percussion macroflakes (n= 56), and 
percussion macroblades (n= 37) are most likely linked to the production of simple flake 
tools, unifacially trimmed percussion flakes (n= 15), and unifacial scrapers (n= 75). The 
bifacial production debitage includes smaller edge (n= 35) and alternate (n= 42) flakes 
but it lacks early and late stage percussion flakes, which indicates that Tlajinga residents 
may have obtained bifacial preforms with completed percussion shaping. Bifacially 
trimmed percussion flakes (n= 10) and bifacial knife fragments (n= 12) outnumber dart 
points (n= 3), which echoes the pattern in the gray obsidian bifacial assemblage. The 
scant evidence for bipolar tool production also parallels the gray obsidian assemblage. 
Finally, the green obsidian assemblage contains one very fine distal blade segment 
(Figure 6.7i) that matches the size and appearance of very fine bloodletters at La Laguna 
discussed previously in Chapter 5. 
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Figure 6.4. Complete percussion blades from the TMP collections in the Tlajinga District. 
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Figure 6.5. Early-series pressure blades from the TMP collections in the Tlajinga District 
including (a-b) first-series pressure blades (17A:S3E1 and 17B:S3E1), (c) proximal 
segment (17B:S3E1), (d) double-notched medial segment (7F:S3W1), (e) complete blade 
(17B:S3E1), (f) complete blade with Amantla retouch or use-wear (17A:S3E1), and (g) 
complete notched blade (4:S4W1). 
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Figure 6.6. Triangular pressure blades from the TMP collections in the Tlajinga District 
including (a) complete early-series blade (4:S4W1), (b) early-series proximal segment 
with cortex (17B:S3E1), (c) late-series blade (17A:S3E1), (d) proximal segment with 
ground platform (2:S3W1), and (e) late-series blade with use-wear (17B:S3E1). 
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Figure 6.7. Late-series pressure blades from the TMP collections in the Tlajinga District 
including (a-b) proximal segments (17B:S3E1 and 2:S4W1), (c) proximal segment with 
ground platform (2:S4W1), (d) medial segment with use-wear (1:S4W1), (e) medial 
segment with Amantla use-wear (7A:S3W1), (f) proximal segment with Amantla use-
wear (7G:S3W1), (g) notched distal segment (17B:S3E1), (h) distal segment with 
Amantla use-wear (7G:S3W1), and (i) very fine distal or bloodletter segment 
(17B:S3E1). 
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Figure 6.8. Evidence for bipolar percussion from the TMP collections in the Tlajinga 
District including (a-b) bipolared blade cores (17B:S3E1 and 9C:S3W1) and (c) 
bipolared blade (17A:S3E1). 
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Figure 6.9. Notched blades from the TMP collections in the Tlajinga District including 
(a) percussion blade proximal segment (9B:S3W1), (b) double-notched percussion blade 
medial segment (2:S4W1), (c) early-series pressure blade medial segment (34:S3W1), (d) 
notched blade or possible eccentric (34:S3W1), and (e) percussion blade proximal 
segment struck off of a pressure blade core (1:S4W1). 
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Figure 6.10. Evidence for local blade production from the TMP collections in the 
Tlajinga District including (a) bulb removal flake (17A:S3E1), (b) proximal correction 
(17A:S3E1), (c) distal correction (17A:S3E1), (d-e) platform isolation elements 
(17A:S3E1), (f) medial correction (17A:S3E1), (g-h) lateral corrections (17A:S3E1), (i) 
medial correction (17A:S3E1), (j) overshot blade (17A:S3E1), (k) late-series pressure 
blade medial segment with a “J-Flake” hinge (17A:S3E1), (l) a blade core fragment with 
medial and lateral correction scars (9B:S3W1), and (m-n) platform rejuvenations 
(7C:S3W1 and 17A:S3E1). 
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Figure 6.11. Complete and fragmented blade cores from the TMP collections in the 
Tlajinga District. 
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Figure 6.12. Complete unifacial percussion tools or spoon shaped scrapers from the TMP 
collections in the Tlajinga District including (a) 7A:S3W1, (b) 9D:S3W1, (c) 7B:S3W1, 
and (d) 17B:S3E1. 
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Figure 6.13. Fragmented unifacial percussion tools from the TMP collections in the 
Tlajinga District including (a-b) proximal end fragments (2:S4W1 and 7E:S3W1), (c) 
percussion blade fragment with fine pressure flaking (9A:S3W1), (d) scraper made from 
a percussion blade with cortex (1:S4W1), (e) notched and trimmed percussion blade 
(34:S3W1), and (f) percussion blade scraper (9A:S3W1). 
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Figure 6.14. Scraper types from the TMP collections in the Tlajinga District including (a) 
discoid (17A:S3E1) and (b-c) side-scraping percussion blade fragments (4:S4W1 and 
7C:S3W1). 
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Figure 6.15. Turtleback scrapers from the TMP collections in the Tlajinga District. 
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Figure 6.16. Bifacial reduction debitage from the 17A:S3E1 TMP collection including (a) 
BR edge flake and (b-c) BR alternate flakes. 
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Figure 6.17. Bifacial fragments from the TMP collections in the Tlajinga District 
including (a) 17A:S3E1, (b) 2:S4W1, (c-d) 34:S3W1, and (e) 2:S3W1. 
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Figure 6.18. Dart points from the TMP collections in the Tlajinga District including (a) 
9C:S3W1, (b) 7A:S3W1, (c) 7G:S3W1, and (d) 17A:S3E1. 
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Figure 6.19. Gray obsidian bifacial drill with cortex collected from TMP mapping site 
34:S3W1. 
 
 Table 6.3 displays the counts of all lithic artifacts organized by technological 
categories and TMP mapping sites. Comparing the assemblage size for each respective 
mapping site reveals a strong concentration of lithic artifacts at 17:S3E1 that diffuses 
outward. The mapping sites proximate to 17:S3E1 (7:S3W1 and 9:S3W1), which are 
located along the western side of the Avenue of the Dead opposite 17:S3E1, have larger 
assemblages than sites slightly farther away from 17:SE1. A closer examination of blade 
production debris quantities by mapping site clearly suggests that blade production 
activities took place exclusively at 17:S3E1. The collective total of blade production 
debris from 17A:S3E1 and 17B:S3E1 represents 70 percent of the blade production 
debris from all sampled TMP mapping sites in the Tlajinga District. Collection tract 
17B:S3E1 has the highest percentage of blade production debris (23.2 percent), while 
17A:S3E1 has the lowest percentage (5.6 percent) but the highest count (n= 182) by a 
wide margin. This discrepancy highlights the importance of comparing both lithic artifact 
counts and proportions in assemblages. The low percentage of blade production debris 
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from collection tract 17A:S3E1 results from its extremely high blade count (n= 2,722), 
which represents 80 percent of the total blade count from all sampled mapping sites. 
An even closer examination of blade production type counts may indicate that the 
space below the surface of collection tract 17A:S3E1 was used intensely for pressure 
blade removal and the space below the surface of collection tract 17B:S3E1 was used as a 
lithic waste dump. The blade production debris from 17B:S3E1 includes mostly 
exhausted blade core (n= 49) and bipolared blade core (n= 15) fragments that collectively 
represent 79 percent of its blade production debris total. The 17B:S3E1 blade production 
debris includes only one platform rejuvenation and one knapping error correction flake, 
artifacts that more reliably indicate specific production loci. In contrast, the lithic 
assemblage from 17A:S3E1 includes a full range of blade production related debris 
including 12 platform rejuvenations and 55 knapping error correction flakes. High counts 
of percussion (n= 567), first-series pressure (n= 52), early-series pressure (n= 648), and 
late-series pressure (n= 866) blades further demonstrate the concentrated blade making 
activities from all percussion and pressure removal stages at 17:S3E1. This study’s 
technological analysis included the identification and separation of triangular and 
prismatic blade segments in order to match Hirth’s classification methods for the 
excavated samples from Op. 17. The distinction appears quite useful because triangular 
blades concentrate in the 17:S3E1 production zone (n= 354) and appear in minimal 
quantities outside of the production zone (n= 12). Mapping site 17A:S3E1 has 97 percent 
of the triangular blades within the production zone, which further supports the 
interpretation that the underlying structure was the primary production area. 
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The spatial distribution of general debitage indicates a production zone for simple 
unifacial percussion tools and scrapers at 17A:S3E1. The 17A:S3E1 collection possesses 
smaller flake types (e.g., edge flakes and bulb removals) exclusively and it has about 68 
percent of the total percussion shatter from all sampled mapping sites. The presence of 53 
unifacial scrapers indicates that other non-blade making activities also took place at 
17:S3E1. A secondary area of scraper concentrations and related craft production 
activities exists near the mapping sites in the southeast corner of mapping square S3W1. 
Unifacial tools that would not be typically classified as scrapers also concentrate in the 
S3W1 southeast and S4W1 northeast corners outside of the 17:S3E1 production zone. 
Bifacial edge and alternate flakes concentrate in the 17A:S3E1 collection tract, 
but the absence of many flakes representing a complete range of percussion and pressure 
removal stages suggests that knappers were not systematically producing bifacial knives 
or dart points frequently. However, an incredibly preserved cache of 72 obsidian dart 
points demonstrating a range of technical skills deposited within a tripod polychrome 
vase from Feature 5 of the Op. 17 excavations may indicate household based 
apprenticeship during the Late Xolalpan phase (Figure 6.20) (Carballo 2017; Carballo et 
al. n.d.). Bifacial tools including knives and points are distributed relatively equally 
between mapping sites. 
The artifact illustrated in Figure 6.19 from 34:S3W1 could be classified as some 
type of drill, but the nearby San Martín Orange ceramic workshops at 33:S3W1 may 
indicate that this artifact foreshadows the obsidian lunate form used to shape ceramic 
clays at Postclassic period Cihuatecpan (Chapter 7). The single fine bloodletter distal 
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fragment originates from 17B:S3E1, which may hint at domestic ritual activities that took 
place near the excavated remains of Op.18 that produced bloodletter fragments included 
in this study’s sample for use-wear analysis. 
 
 
Figure 6.20. Fifty obsidian dart points from an offering cache (Feature 5) excavated at 
Op. 17. 
 
Tlajinga District Lithic Data: Operation 17 Use-Wear Classifications 
 One hundred and sixty-four specimens from secure PATT household and feature 
contexts in the Tlajinga District were subjected to high magnification use-wear analysis 
in order to ascertain spatial variability and patterns of tool use linked to specific tool 
forms. These specimens were provided directly by Hirth during the course of his analysis 
 250 
due to their high probability of use, or macroscopically visible signs of use for unifacial 
scrapers and Amantla blades. Therefore, these results are biased and not representative of 
the total scope or scale of lithic-related activities at Op. 17. The dataset for Op. 17 
includes 81 specimens comprised of 25 pressure blades, 25 pressure blades with Amantla 
retouch/use-wear, 5 percussion blades, 11 unifacial scrapers, 8 dart points, and 7 bifacial 
fragments (Table 6.4). This dataset does not reflect the proportions of different tool types 
currently analyzed from the Op. 17 excavations because blade products comprise over 77 
percent of its total obsidian assemblage, which also includes significant quantities of 
blade production debris (9.1 percent). Non-blade artifacts were included in the use-wear 
sample at higher proportional amounts in order to adequately address this study’s 
research questions regarding the use of different tool types over space and time. A similar 
strategy explains why gray obsidian comprises almost 9.9 percent of the use-wear 
sample, compared to 90.1 green obsidian, while gray obsidian comprises about 4.8 
percent of the total Op. 17 lithic assemblage. Hirth provided me with specimens  
The gray obsidian specimens include three scrapers, three dart points, and two 
bifacial fragments. The scrapers are about the same size ranging from 4-4.5 cm size 
grades. One of the scrapers shows evidence for hafting via two opposing ventral flake 
scars. All three scrapers exhibit perpendicular striations while two scrapers also exhibit 
parallel striations. Two of the scrapers exhibit the polish type for maguey, while the other 
scraper shows a polish type for meat. The dart points do not exhibit heavy striations and 
the only visible striations on the dart point base fragment indicate hafting. Despite this 
lack of striations, the dart points have meat-like residues embedded inside their edges. 
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One of the bifacial fragments shows evidence consistent with meat slicing, while both 
bifacial fragments have embedded meat-like residues. 
The use-wear patterns are similar on gray and green obsidian scrapers, dart points, 
and bifacial knives, which indicates that residents did not likely separate specific tasks 
based on the source of the obsidian. The green obsidian scraper sample (n= 8) includes 
five different scraper types and sizes range from 4-7.5 cm size grades in order to avoid 
potential biases. All of the green obsidian scrapers exhibit perpendicular striations 
indicative of a transverse scraping motion, while seven of the eight specimens also 
exhibit parallel striations. The green obsidian scrapers show clear evidence consistent 
with working maguey (n= 6), wood (n= 3), and soft plants (n= 1), which could also 
represent an underdeveloped polish for wood or maguey. Two of the scrapers have 
opposing ventral flake scars and use-wear evidence for hafting (Figure 6.21). 
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Table 6.4. Op. 17 (A.D. 200-550) Specimens and Use-Wear Patterns. Size Grade (SG) 
Measured in cm. 
Material Technology SG Tool Motion Materials Worked 
Gray Scraper Fragment 4 Multiple Meat 
Gray Scraper Fragment 4 Scraping Maguey 
Gray Hafted Scraper 4.5 Multiple Maguey 
Gray Dart Point 6 None Meat 
Gray Dart Point Base 5 Hafting Soft Plants & Meat 
Gray Dart Point Fragment 4.5 None Meat 
Gray Bifacial Fragment 4 Slicing Meat 
Gray Bifacial Fragment 4.5 None Meat 
Green Blade Core Fragment Scraper 4 Multiple Maguey 
Green Scraper 4.5 Multiple Maguey 
Green Spoon Shaped Scraper 5 Multiple Maguey 
Green Scraper Fragment 5.5 Multiple Soft Plants 
Green Percussion Flake Scraper 5.5 Multiple Wood 
Green Hafted Scraper 7.5 Multiple Wood & Maguey 
Green Hafted Scraper 7.5 Multiple Wood & Maguey 
Green Macroflake End Scraper 9 Scraping Maguey 
Green Percussion Blade Proximal 3.5 Multiple Meat 
Green Percussion Blade Proximal 4 Multiple Meat 
Green Percussion Blade Proximal 4 Scraping Soft Plants & Meat 
Green Percussion Blade Proximal 4.5 Multiple Wood & Hide 
Green Percussion Blade Medial 3.5 Scraping Meat 
Green ES Blade (Amantla) 6.5 Multiple Soft Plants 
Green Hafted LS Blade 6 Multiple Soft Plants & Wood 
Green LS Proximal (Amantla) 3 Multiple Tubers or Soft Plants 
Green LS Proximal 3.5 Sawing Wood & Bone 
Green LS Proximal 4 Scraping Meat 
Green LS Proximal 4 Scraping Meat 
Green LS Proximal 4 Multiple Meat 
Green LS Proximal 4 Multiple Soft Plants & Bone 
Green LS Proximal 4 Scraping Meat (Burnt) 
Green LS Proximal (Amantla) 4 Sawing Shell 
Green LS Proximal (Amantla) 4.5 Scraping Soft Plants 
Green LS Proximal 4.5 Scraping Underdeveloped Polish 
Green LS Proximal 4.5 Multiple Wood & Bone 
Green LS Proximal 5 Multiple Meat 
Green LS Proximal (Amantla) 5.5 Sawing Maguey 
Green LS Proximal 5.5 Scraping Meat 
Green LS Proximal 6 Multiple Wood & Maguey 
Green LS Proximal (Amantla) 6 Multiple Soft Plants 
Green LS Proximal (Amantla) 6 Scraping Soft Plants 
Green LS Proximal (Amantla) 6 Multiple Maize 
Green LS Proximal (Amantla) 6 Multiple Meat & Soft Plants 
Green LS Proximal (Amantla) 6 Multiple Soft Plants & Wood 
Green Hafted LS Proximal (Amantla) 6.5 Multiple Maguey 
Green LS Proximal (Amantla) 7.5 Multiple Soft Plants 
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Green LS Medial (Amantla) 3 None None 
Green LS Medial 3 Scraping Shell 
Green LS Medial 3.5 Scraping Shell 
Green LS Medial 3.5 Sawing Bone 
Green LS Medial (Amantla) 3.5 Scraping Wood & Meat 
Green LS Medial 3.5 Multiple Wood & Soft Plants 
Green LS Medial 3.5 Multiple Wood 
Green LS Medial 3.5 Multiple Meat 
Green LS Medial 3.5 Multiple Meat 
Green LS Medial (Amantla) 4 Sawing Shell 
Green LS Medial (Amantla) 4 Multiple Shell 
Green LS Medial 4 Multiple Soft Plants & Wood 
Green LS Medial (Amantla) 4 Multiple Maguey & Meat 
Green LS Medial (Amantla) 4 Scraping Meat 
Green LS Medial 4.5 None Meat 
Green LS Medial 4.5 Multiple Wood 
Green LS Medial 4.5 Multiple Maguey 
Green LS Medial 5 Scraping Meat & Bone 
Green LS Medial (Amantla) 5 Scraping Bone 
Green LS Medial (Amantla) 5 Multiple Soft Plants & Wood 
Green LS Medial 5 Multiple Shell 
Green LS Medial (Amantla) 6 Multiple Shell & Meat 
Green LS Medial (Amantla) 6.5 Multiple Soft Plants & Grass 
Green LS Medial (Amantla) 7 Multiple Soft Plants & Wood 
Green LS Triangular Prox. (Amantla) 6.5 Scraping Soft Plants & Wood 
Green LS Triangular Prox. (Amantla) 7 Multiple Soft Plants 
Green Triangular Dart Point Fragment 4.5 Multiple Meat & Soft Plants 
Green Dart Point Fragment 4.5 Slicing Meat 
Green Dart Point Fragment 4.5 Slicing Meat 
Green Hafted Dart Point Base 5 Multiple Soft Plants & Meat 
Green Hafted Perc. Blade Dart Point 6 Multiple Soft Plants & Meat 
Green Bifacial Fragment 2.5 Multiple Meat & Soft Plants 
Green Bifacial Fragment 3 Multiple Meat 
Green Bifacial Fragment 3 Slicing Meat 
Green Bifacial Fragment 3.5 Multiple Meat 
Green Bifacial Fragment 5 None Meat 
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Figure 6.21. Specimen #32, a green obsidian scraper with evidence for hafting. 
 
All of the five green obsidian dart points show evidence consistent with meat 
slicing, while three specimens have evidence for perpendicular striations caused either by 
meat scraping or hafting with soft plants. Meat-like and blood-like residues embedded 
within the surfaces of all five specimens further demonstrate that the points were used 
and not simply broken during production and discarded. Two of the points show evidence 
for hafting, which looks very similar to the signs for hafting on unifacial scrapers (Figure 
6.21). The five bifacial knives exhibit evidence such as meat-like and blood-like residues 
for a very consistent use-wear pattern linked to butchering meat. Three of the bifacial 
specimens show evidence for multiple tool motions, while one specimen exhibits 
evidence for only a slicing motion and the other specimen does not have striations. 
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The blade sample was designed to explore both general macroscopic signs of use-
wear (e.g., unretouched but chipped edges, non-patterned retouch, retouch along one edge 
etc.) and a possible trimming or retouch pattern called “Amantla” that was very 
prominent in the Tlajinga District and across Teotihuacan. An Amantla blade (Figure 6.5f 
and 6.22) does not have retouch on its midpoint—thus it is residually wider—yet it is 
alternately beveled on its ventral and dorsal surfaces in opposite directions above and 
below its midpoint (Tolstoy 1971:279). Hirth (1993) believes that Amantla style edge 
damage was the result of a specific hand held cutting or scraping motion, rather than for 
specific tasks linked to specific materials. Alejandro Pastrana (personal communication 
2015) suggests that an Amantla blade could have fit into a slot of a wooden handle and 
the blade’s midpoint could have acted as an anchor for hafting. Pastrana further suggests 
that an Amantla blade could be removed from its slot and flipped around to reveal a fresh 
new edge, which may be indicated by a use-wear pattern along one edge while the other 
edge has been left unused. The specimens from this study help to test these hypotheses. 
The percussion and pressure blade specimens demonstrate the widest variety of 
use-wear patterns of all tool types in both Op. 17 and Op. 18 samples (Figure 6.23). Op. 
17 blade specimens (n= 30) span from 3.5-6 cm size grades in length and comprise 
percussion (n= 5) and late-series pressure (n= 25) segments. The percussion blade 
specimens exhibit multiple (n= 3) and scraping (n= 2) tool motions linked primarily to 
evidence for meat (n= 4) polish (Figure 6.23e). One percussion blade specimen has 
evidence for wood and hide working while another specimen has evidence for soft plant 
working. The late-series pressure blade specimens include one example of a complete 
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hafted blade that shows evidence for soft plant and wood working with multiple tool 
motions. The segmented specimens exhibit primarily multiple (n= 13) and scraping (n= 
8) tool motions followed by sawing (n= 2) and one specimen that did not exhibit
striations. The exclusive sawing tools have clear evidence for bone (n= 2) and wood (n= 
1) polish. The exclusive scraping tools have evidence for primarily for meat (n= 5) polish
followed by shell (n= 2), bone (n= 1), and an inconclusive underdeveloped polish type 
(n= 1). The pressure blade tools with multiple tool motions have evidence for a wide 
range of polish types including wood (n= 6), meat (n= 4), soft plants (n= 3), maguey (n= 
2), bone (n= 2), and shell (n= 1). The collective group of pressure blade specimens 
irrespective of tool motion(s) exhibits evidence for the following polish types: meat (n= 
9), wood (n= 8), bone (n= 5), soft plants (n= 4), shell (n= 3), maguey (n= 2), and 
underdeveloped (n= 1). 
Figure 6.22. Specimen 89, a green obsidian Amantla blade. 
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Figure 6.23. Use-wear patterns (100x) on blade artifacts from PATT Operations 17 and 
18 including (a) maguey (Specimen 101), (b) wood (Specimen 138), (c) bone (Specimen 
120), (d) shell (Specimen 132), (e) meat (Specimen 48), (f) soft plants (Specimen 154), 
(g) maize (Specimen 106), (h) hide (Specimen 129), (i) possibly tubers otherwise 
unknown (Specimen 19). 
The Amantla blade specimens (n= 25) span from 3-7.5 cm size grades in length 
and comprise one complete early-series pressure blade, two late-series triangular 
proximal segments, and 22 late-series pressure blade segments. The complete early-series 
pressure blade exhibits evidence for multiple tool motions and a soft plants polish type. 
The triangular segments include one specimen that exhibits evidence for multiple tool 
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motions and a soft plants polish type along with another specimen that exhibits evidence 
for soft plant and wood scraping. The remaining Amantla blades show evidence for 
multiple (n= 13), scraping (n= 5), and sawing (n= 3) tool motions; one Amantla blade 
exhibits evidence for hafting and one Amantla blade does not exhibit use-wear polish. 
The exclusive sawing motions are linked to shell (n= 2) and maguey (n= 1) polish types. 
The exclusive scraping motions are linked to soft plants (n= 2), meat (n= 2), wood (n= 1), 
and bone (n= 1) polish types. The Amantla blades with multiple tool motions are linked 
to soft plants (n= 7), meat (n= 3), wood (n= 3), maguey (n= 2), shell (n= 2), maize (n= 1), 
and possibly tubers (n= 1) polish types. The collective group of Amantla late-series 
pressure blade specimens irrespective of tool motion(s) exhibits evidence for the 
following polish types: soft plants (n= 9), meat (n= 5), wood (n= 4), shell (n= 4), maguey 
(n= 3), bone (n= 1), maize (n= 1), and possibly tubers (n= 1). Eighteen out of the 24 used 
Amantla blade specimens exhibit use-wear patterns on both trimmed edges, while six 
specimens exhibit use-wear patterns on only one edge. 
Tlajinga District Lithic Data: Operation 18 Use-Wear Classifications 
The dataset for Op. 18 includes 83 specimens comprised of 25 pressure blades, 27 
Amantla pressure blades, 5 percussion blades, 9 dart points,  7 bifacial fragments, 4 
unifacial scrapers, 4 bloodletters, 1 snapped pressure blade, and 1 lapidary disk (Table 
6.5). The proportions of source materials and artifact types in the use-wear specimen 
sample do not reflect the relative proportions of obsidian sources and tool types in the 
Op. 18 lithic assemblage, which is similar to Op. 17’s assemblage in its extremely high 
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quantities of blade products made from Sierra de las Navajas green obsidian. 
Accordingly, the use-wear sample was designed to properly address the study’s research 
questions by examining a variety of tool types made of different material sources 
including red (n= 1), gray (n= 11), and green (n= 71) obsidian. 
The stemmed dart point base made of red obsidian does not exhibit use-wear. The 
gray obsidian specimens include two scrapers, two Amantla blades, four dart points, and 
three bifacial fragments. The two scrapers exhibit exclusive use-wear patterns consistent 
with meat slicing and hide scraping, respectively. One Amantla blade has signs of soft 
plant scraping, while the other Amantla blade has signs for meat and hide working 
through multiple tool motions. The largest and most complete dart point does not exhibit 
use-wear. Two dart points exhibit evidence for hafting with soft plants and contact with 
meat through multiple tool motions. The final dart point was broken and then retouched 
with percussion in a similar fashion to many scrapers in the assemblage (Figure 6.24); its 
use-wear pattern is consistent with meat, hide, and soft plant working through multiple 
tool motions including scraping. This use-wear pattern indicative of scraping is very 
unique for the dart point category. The three bifacial knives have different use-wear 
patterns, but all three specimens show evidence for contact with meat. One bifacial knife 
exhibits parallel striations and the other bifacial knife exhibits perpendicular striations. 
The use-wear patterns compared between Op. 17 and Op. 18 gray obsidian specimens are 
very similar across technological forms, but none of the Op. 18 specimens were used to 
work maguey. Gray obsidian tools were not used for crafting objects out of shell or bone 
at both Operations. 
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The green obsidian specimens include 25 Amantla blades, 25 blades, 5 percussion 
blades, 4 dart points, 4 bifacial fragments, 4 bloodletters, 2 scrapers, 1 snapped blade, and 
1 lapidary disk. The dart point tip does not exhibit striations but its surfaces contain meat-
like residues. The other three dart point specimens exhibit evidence for hafting and 
contact with soft plants and meat, while one specimen exhibits hide polish and an impact 
fracture near its tip. The shortest bifacial specimen exhibits evidence for wood and soft 
plant working through multiple tool motions. The longest bifacial specimen exhibits 
evidence for meat slicing. Two of the bifacial fragments exhibit evidence for maguey 
scraping, which differs from the other Op. 17 and Op. 18 bifacial specimens linked 
specifically to butchering meat. The two scraper specimens exhibit exclusive scraping 
motions with soft plant polishes and one specimen also has evidence for contact with 
wood, which contrast the meat-specific use-wear patterns on Op. 18 gray obsidian scraper 
specimens. 
 
 
 
 
 
 
 
 
 
 261 
Table 6.5. Op. 18 (A.D. 200-550) Specimens and Use-Wear Patterns. Size Grade (SG) 
Measured in cm. 
Material Technology SG Tool Motion Materials Worked 
Red Stemmed Dart Point Base 6 None None 
Gray Scraper Fragment 4 Slicing Meat 
Gray Scraper 7 Scraping Hide 
Gray ES Medial (Amantla) 6.5 Multiple Meat & Hide 
Gray LS Medial (Amantla) 4 Scraping Soft Plants 
Gray Hafted Stemmed Dart Point 4.5 Multiple Soft Plants & Meat 
Gray Broken Stemmed Point Base w/ 
Unifacial Percussion Retouch 
5 Multiple Meat, Hide, & Soft Plants 
Gray Hafted Dart Point 6.5 Multiple Meat & Soft Plants 
Gray Dart Point 8.5 None None 
Gray Bifacial Knife Tip 3 Scraping Meat & Hide 
Gray Bifacial Fragment 5.5 Slicing Meat 
Gray Bifacial Fragment 7.5 None Meat 
Green Percussion Macroblade 6 Multiple Maguey 
Green Percussion Blade Scraper 6.5 Scraping Soft Plants 
Green Percussion Blade Scraper 6.5 Scraping Soft Plants & Wood 
Green Percussion Blade 5 Multiple Bone & Shell 
Green Percussion Blade Proximal 3.5 Multiple Maguey 
Green Percussion Blade Proximal 4 Multiple Maguey 
Green Percussion Blade Proximal 4.5 Multiple Meat & Bone 
Green ES Blade (Amantla) 7 Cutting Soft Plants 
Green ES Proximal 3.5 Multiple Soft Plants 
Green ES Proximal 4 Scraping Shell 
Green Hafted ES Proximal (Amantla) 4.5 Multiple Soft Plants & Meat 
Green Hafted ES Proximal (Amantla) 5.5 Multiple Soft Plants 
Green Hafted ES Proximal (Amantla) 6 Multiple Soft Plants & Meat 
Green ES Medial 3 Multiple Shell 
Green ES Medial 3.5 Multiple Wood 
Green ES Medial (Amantla) 5 Multiple Bone & Wood 
Green ES Medial (Amantla) 5 Multiple Maize 
Green Hafted ES Medial (Amantla) 5 Multiple Soft Plants, Hide, Bone 
Green Hafted ES Medial (Amantla) 5.5 Multiple Bone & Soft Plants 
Green ES Medial (Amantla) 6 None None 
Green ES Distal 3 Multiple Shell 
Green ES Distal 5 Multiple Bone 
Green ES Distal (Amantla) 5 Scraping Soft Plants & Maguey 
Green LS Proximal  3 Multiple Bone 
Green LS Proximal 3.5 Multiple Soft Plants 
Green LS Proximal (Amantla) 3.5 Multiple Soft Plants 
Green LS Proximal (Amantla) 3.5 Multiple Wood 
Green LS Proximal 3.5 Multiple Wood 
Green LS Proximal 4 Multiple Soft Plants & Meat 
Green LS Proximal 4 Multiple Bone 
Green LS Proximal (Amantla) 4.5 Multiple Bone & Shell 
Green LS Proximal 4.5 Multiple Wood 
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Green LS Proximal 5 Multiple Bone 
Green LS Proximal (Amantla) 5 Scraping Shell 
Green LS Proximal (Amantla) 6 Scraping Shell 
Green LS Medial 3 Multiple Soft Plants 
Green LS Medial 3 Multiple Bone 
Green LS Medial 3 Multiple Meat & Shell 
Green LS Medial 3.5 Multiple Meat & Maguey 
Green LS Medial 3.5 Multiple Meat & Soft Plants 
Green LS Medial 3.5 Multiple Maize 
Green LS Medial 3.5 Multiple Soft Plants 
Green LS Medial 3.5 Sawing Shell 
Green LS Medial 4 Multiple Soft Plants & Meat 
Green LS Medial 4 Scraping Soft Plants & Meat 
Green LS Medial (Amantla) 4 Multiple Wood 
Green LS Medial (Amantla) 4 Multiple Wood & Bone 
Green LS Medial (Amantla) 4.5 Multiple Soft Plants & Meat 
Green LS Medial (Amantla) 4.5 Multiple Bone 
Green LS Medial (Amantla) 4.5 Multiple Bone & Wood 
Green LS Medial (Amantla) 4.5 Multiple Bone & Shell 
Green LS Medial 4.5 Multiple Shell 
Green LS Medial (Amantla) 5 Multiple Bone 
Green LS Medial (Amantla) 5.5 Multiple Wood & Meat 
Green LS Distal (Amantla) 4.5 Multiple Shell 
Green ES Triangular Distal 4.5 Multiple Bone 
Green LS Triangular Med. (Amantla) 4 Slicing Meat 
Green Dart Point Tip 4 None Meat 
Green Hafted Dart Point 6 Scraping Meat & Soft Plants 
Green Hafted Stemmed Dart Point w/ 
Impact Fracture 
6 Multiple Meat, Hide, & Soft Plants 
Green Hafted Dart Point 7.5 None Soft Plant & Meat 
(Residues) 
Green Unfinished Bifacial Fragment 5 Multiple Wood & Soft Plants 
Green Bifacial Fragment—Scraper 5.5 Multiple Maguey 
Green Bifacial Fragment—Scraper 6.5 Multiple Maguey 
Green Bifacial Fragment  7.5 Slicing Meat 
Green Lapidary Disk 2.5 Multiple Stone 
Green Snapped LS Blade* 12.5 Slicing Skin/Meat 
Green Bloodletter 2.5 None Skin/Blood 
Green Bloodletter 3 None Skin/Blood 
Green Bloodletter 4 None Skin/Blood 
Green Bloodletter* 5 Slicing Skin/Blood 
*Feature 30, a neonate burial contained inside a complete vessel.
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Figure 6.24. Specimen 66, a gray obsidian dart point that was broken near its tip and 
then subjected to percussion retouch and used as a scraper. 
Op. 18 blade specimens (n=30) span from 3-5 cm size grades in length and 
comprise percussion (n= 5), early-series pressure (n= 7), and late-series pressure (n= 18) 
segments. The five percussion blade use-wear patterns indicate maguey (n= 3), bone (n= 
3), shell (n=1), and meat (n= 1) working through multiple tool motions. The use-wear 
patterns on Op. 18 percussion blade specimens contrast the primary use-wear pattern on 
Op. 17 percussion blades linked to meat working. The early-series pressure blade 
specimens indicate multiple (n= 6) and scraping (n= 1) tool motions linked to shell (n= 
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3), bone (n= 2), wood (n= 1), and soft plants (n= 1) use-wear patterns. The late-series 
pressure blade specimens indicate multiple (n= 16), sawing (n= 1), and scraping (n= 1) 
tool motions linked to soft plants (n= 7), meat (n= 6), bone (n= 4), shell (n= 3), wood (n= 
2), maguey (n= 1), and maize (n= 1). The exclusive sawing blade tool exhibits shell 
polish and the exclusive scraping blade tool exhibits meat and soft plants polish types.  
Op. 18 Amantla blade specimens (n= 25) span from 3.5-7 cm size grades and 
include early-series (n= 10) and late-series (n= 15) pressure blades. One Amantla early-
series specimen does not exhibit use-wear polish. The remaining Amantla early-series 
specimens exhibit multiple (n= 7), scraping (n= 1), and slicing (n= 1) tool motions linked 
to soft plants (n= 7), bone (n= 3), meat (n= 2), hide (n= 1), wood (n= 1), maguey (n= 1), 
and maize (n= 1). The Op. 18 Amantla early-series specimens differ from those of Op. 17 
with a higher total of soft plant use-wear patterns, which may be explained by five Op. 18 
specimens that show evidence for hafting. The Amantla late-series specimens exhibit 
multiple (n= 12), scraping (n= 2), and slicing (n= 1) tool motions linked to bone (n= 6), 
shell (n= 5), wood (n= 5), meat (n= 3), and soft plants (n= 2) use-wear patterns. Two of 
the specimens have exclusive evidence for shell scraping and one specimen has exclusive 
evidence for meat slicing. Nine of the Amantla blade specimens exhibit use-wear along 
one edge and 15 specimens exhibit use-wear along both edges. There are several 
examples of specimens with one polish type along an edge and a different polish type 
along the other edge, which support the hypothesis that Amantla blades were flipped 
around for different tasks and/or at different points of time. 
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Table 6.6 compares green obsidian blade and Amantla blade use-wear patterns 
between equal numbers of specimens from Operations 17 and 18. The predominance of 
multiple tool motions and a wide range of polish types attests to the flexible applications 
of blade and Amantla blade tools at both Op. 17 and Op. 18. Comparing the use-wear 
data between blade and Amantla blade specimens from Op. 17 yields subtle differences. 
Amantla blades were no more likely than pressure blades to be used for sawing or 
multiple tool motions. Sawing-specific tasks do appear to be different between the two 
forms: Amantla blade (shell/maguey) and blade (bone/wood). One minor difference 
appears to be that blades were used more frequently for wood (n= 8) and bone (n= 5) 
working compared to Amantla blades (n= 4 and 1, respectively), which were used more 
commonly to work plant materials. The presence of a specific maize polish type (Figure 
6.23g) on an Amantla blade may further indicate the plant-focused approach to using 
Amantla blades at Op. 17. Comparing blade and Amantla blade specimens from Op. 18 
yields only one minor difference; wood, bone, and shell polish types are more frequent on 
Amantla blades, which may indicate that they functioned more frequently than blades as 
crafting tools.  
Comparing blade and Amantla blade specimens between Op. 17 and Op. 18 
demonstrates three spatial differences. First, both blade and Amantla blade specimens 
from Op. 18 exhibit multiple tool motions more frequently than specimens from Op. 17, 
which exhibit more specific tool motions. Second, Amantla blades exhibit more 
subsistence based activities through higher quantities of soft plant polishes at Op. 17 
compared to more domestic crafting related tasks indicated by higher quantities of wood, 
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bone, shell, and hide polish types at Op. 18. Finally, the total of Op. 17 blade and 
Amantla blade specimens exhibits slightly more wood and maguey polish types, and the 
total of Op. 18 blade and Amantla blade specimens exhibits more bone and shell polish 
types. The implication of these results is that Tlajinga District residents may have used a 
blade or Amantla blade for working any type of available material through any viable 
tool motion, but residents chose to produce crafts from bone and shell more frequently 
near the communal patios excavated in Op. 18 and crafts from wood and maguey near the 
residence and lithic workshop excavated in Op. 17. 
 
Table 6.6. Op. 17 and Op. 18 Green Obsidian Pressure Blade and Amantla Blade Use-
Wear Patterns. 
Tool Motions and 
Polish Types 
Op. 17 
Blade 
Op. 17 
Amantla 
Op. 17 
Total 
Op. 18 
Blade 
Op. 18 
Amantla 
Op. 18 
Total 
Multiple 14 15 29 22 19 41 
Scraping 8 6 14 2 3 5 
Sawing 2 3 5 1 - 1 
Slicing -- -- -- -- 2 2 
Unused 1 1 2 -- 1 1 
All Tool Motions 25 25 50 25 25 50 
       
Soft Plants 4 12 16 8 9 17 
Meat 9 5 14 6 5 11 
Maize -- 1 1 1 1 2 
Maguey 2 3 5 1 1 2 
Wood 8 5 13 3 6 9 
Bone 5 1 6 6 9 15 
Shell 3 4 7 6 5 11 
Hide -- -- -- -- 1 1 
Tubers/Unknown -- 1 1 -- -- -- 
Underdeveloped 1 -- 1 -- -- -- 
All Polish Types* 32 32 64 31 37 68 
*Note that a single artifact is assigned one category of tool motion but can exhibit 
multiple polish types. 
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 The remaining Op. 18 green obsidian use-wear specimens include one lapidary 
disk, one snapped pressure blade, and four bloodletters. The lapidary disk was added to 
the use-wear sample during the analysis period at the request of the PATT lithic 
classification team in order to confirm or deny its classification as a lapidary object. 
Figure 6.25 demonstrates that this artifact was indeed subjected to stone grinding with 
varying levels of intensity across its surface topography. While this single artifact does 
not contribute significantly to the discussion of tool use in the Tlajinga District, its 
microphotos display different stages of stone lapidary use-wear polish that may be 
valuable for future obsidian use-wear studies. 
 
Figure 6.25. Specimen 42, a green obsidian lapidary disk exhibiting different stone polish 
types (100x) ranging from (a) early, (b) intermediary, and (c) final (bright field) grinding 
stages. 
 
 The Op. 18 excavations produced a specific opportunity for testing the proposed 
connection between tools classified as bloodletters based on technological criteria and 
use-wear patterns that may be indicative of ritual bloodletting. One of the four bifacially 
retouched bloodletters (Figure 6.26b) from Op. 18 and a very long (12.5 cm size grade) 
obsidian blade snapped near its distal end (Figure 6.26e) were included with a neonate 
burial contained inside a complete vessel (Figure 6.27) located near the easternmost 
extension of the Op. 18 excavations (Figure 6.3). Both specimens exhibit very isolated 
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and small parallel striations along the tip (Figure 2.26b) and distal third (Figure 6.26e) of 
each respective artifact that are indicative of contact with soft elastic material (e.g., skin). 
All four of the bifacially trimmed bloodletters in the Op. 18 use-wear sample exhibit 
blood-like residues (Figure 6.26a, 6.26c-d), while the long blade does not exhibit blood-
like residues. It is quite possible that the crisp edges of the long blade did not provide 
many microscars that could have trapped blood residues, whereas bifacially trimmed 
bloodletters are more likely to exhibit blood-like residues due to rougher surface 
topographies with more microscars. The secure recovery of Feature 30 and the analysis of 
its bloodletters provide a solid foundation for the future application of high magnification 
use-wear studies that have the potential to identify specific ritual activities, such as 
bloodletting, through characteristics of individual artifacts. 
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Figure 6.26. Evidence for ritual bloodletting at Operation 18 including (a) Specimen 51, a 
bifacially retouched bloodletter with blood-like residues (100x bright field), (b) Specimen 
163, a fine bloodletter with bifacial retouch on its tip that exhibits blood-like residues 
(not-pictured) and perforation or slicing striations (100x), (c) bloodlike-residues from 
Specimen 50 (400x bright field), (d) blood-like residues and possible blood cell from 
Specimen 43 (600x bright field), and (e) Specimen 164, a very long and fine snapped 
blade with only small striations indicative of soft elastic material (e.g., skin) slicing. 
Examples b and e originate from Feature 30, a neonate burial contained inside a complete 
vessel. 
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Figure 6.27. Photograph of Feature 30 in situ, which consists of a neonate burial inside a 
complete vessel (reproduced with permission from Carballo and Barba 2015:Figure 
2.33). 
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Tlajinga District Lithic Production and Consumption Patterns 
 The TMP survey collections and PATT use-wear specimens from the Tlajinga 
District provide meaningful datasets for addressing both research questions in this study. 
Resource accumulation strategies were similar in the apartment compound structures 
located along the Avenue of the Dead. Sierra de las Navajas green obsidian was 
overwhelmingly the most popular material for stone tools. Gray obsidian, primarily 
Otumba, was used more proportionately for thicker unifacial scrapers and bifacial tools 
compared to green obsidian, which has a significantly higher proportion of blade tools in 
the TMP collections (Table 6.1). The use-wear data indicate that gray obsidian was not 
utilized for crafting items out of bone or shell, but the majority of gray obsidian use-wear 
specimens correspond to unifacial and bifacial tool categories which themselves are more 
prominently linked to subsistence based activities over domestic crafting.  
The results from this study’s technological and use-wear analyses combined with 
the technological analysis of PATT’s lithics led by Hirth indicate that 17:S3E1 residents 
practiced a multicrafting strategy with obsidian by frequently producing high outputs of 
obsidian blades and other products from blades (e.g., sequins and small eccentrics) for 
exchange in the Teotihuacan and/or broader regional market system and blades for 
household food production and small scale domestic crafting. Analyzing the use-wear 
patterns of PATT lithic specimens through high magnification was crucial for 
distinguishing a basic range of perishable materials that were components of the 17:S3E1 
lithic workshop’s production for use strategy that complemented its production for 
exchange strategy. I previously discussed my skepticism of macroscopic use-wear 
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presence/absence tests and their unsuitable applications in Chapter 5. For example, 
Figure 6.26e depicts a near-perfectly new obsidian blade that may have only been used 
once or twice as part of a ritual bloodletting event in concert with a neonate burial at Op. 
18 (Figure 6.27). This blade exhibits an isolated area of short striations despite its lack of 
macroscopic use-wear. There are many similar blade segments with very sharp and 
unretouched edges in the TMP collections and a plethora of blade segments in the PATT 
lithic assemblage, but without a comprehensive high magnification use-wear study, a 
lithic analyst might mistakenly reach the conclusion that Op. 17 residents were exclusive 
full-time blade makers who did almost nothing else with their non-farming/dry season 
work time than produce high outputs of blades purely for exchange in the marketplace. 
Nevertheless, the high concentrations of blades and blade production debris at 17:S3E1 
should not be taken for granted in either synchronic or diachronic archaeological 
comparisons across Mesoamerica. 
The comparison of blade production outputs—measured by the ratios of complete 
and proximal blade segments to blade cores—across different TMP mapping sites further 
supports the identification of 17A:S3E1 (14.1:1) as a prominent lithic workshop that 
served neighboring Tlajinga residents along the Avenue of the Dead including 2:S3W1 
(5:1), 7:S3W1 (1.2:1), 9:S3W1 (1.8:1), 34:S3W1 (2.7:1), 1:S4W1 (2.3:1), 2:S4W1 
(1.8:1), and 4:S4W1 (1.3:1). The blade production output for the PATT Op. 17 lithic 
assemblage will be undoubtedly much higher than the survey data indicates; the 
forthcoming study of lithic artifacts from excavations at Op. 17 will also produce more 
reliable production error rates, which indicate knapping skill level. Residents of 17:S3E1 
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produced obsidian scrapers and bifacial tools at much smaller scales that did not exceed 
household demands. Unifacial scrapers were often hafted and demonstrate use-wear 
patterns consistent with wood and maguey scraping. Bifacial tools demonstrate use-wear 
patterns consistent with butchering or preparing meat. The Op. 17 dart point specimens 
were often hafted and demonstrate contact with meat. 
Comparing the use-wear data from Op. 17 and Op. 18 specimens reveals three 
primary findings regarding lithic consumption patterns. First, Tlajinga District residents 
may have used a blade or Amantla blade for working any type of available material 
through any viable tool motion. The Amantla blade specimens indicate examples of 
hafting and a range of polish intensities and locations spanning from minimal use-wear 
evidence to use-wear evidence along one or both edges. These findings indicate support 
for Pastrana’s model of removable and refreshable Amantla blade composite tools with 
slotted wooden handles. Next, Tlajinga residents may have produced crafts from bone 
and shell more frequently near the communal patios excavated in Op. 18 and crafts from 
wood and maguey near the residence and lithic workshop excavated in Op. 17. Finally, 
Feature 30 from Op. 18 provided a controlled archaeological context for testing the 
validity of technological properties and use-wear patterns linked to a highly specific tool 
form: the ritual bloodletter. Striation patterns and blood-like residues (Figure 6.26)—with 
the notable absence of thicker and browner meat-like residues—on Op. 18 bloodletter 
use-wear specimens, which include two examples from Feature 30, clearly support the 
classification of these specimens as unique ritual tool forms. Op. 18, the Tlajinga 
District’s primary communal patio, was a location where other public ritual activities 
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such as musical performance and dancing took place, evidenced by a turtle shell drum, 
bone rasps, and a solid stone mask (Carballo and Barba 2015). Therefore, ritual 
bloodletting at Op. 18 may have been considered more of a public ritual than a secretly 
guarded private event. 
 
Conclusion 
 The technological and use-wear analyses of TMP survey and PATT excavation 
lithic collections, respectively, reveal the resource accumulation strategies, organization 
of lithic production, blade reduction sequences, tool form variations, and patterns of tool 
use for multiple locations within the low status Tlajinga District (ca. A.D. 200-550) 
located along the Avenue of the Dead south of the ancient Teotihuacan urban core. This 
setting for lithic production and consumption was unique in many respects compared to 
other ancient Mesoamerican sites because Tlajinga residents, like most other 
Teotihuacanos, lived in walled multi-family apartment compounds and neighbors 
probably identified closely with each other beyond direct kinship ties. Teotihuacan grew 
to its maximum population size and urban extent during this period, and the influx of 
migrants and state exploits expanding beyond the Central Highlands to other macro-
regions of Mesoamerica likely stimulated economic opportunities for all lower, middle, 
and upper class Teotihuacanos. 
 Tlajinga residents produced the vast majority of their stone tools from Sierra de 
las Navajas (Pachuca) green obsidian. The nearby source of Otumba provided gray 
obsidian that Tlajinga residents fashioned proportionately higher into unifacial scrapers, 
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bifacial knives, and dart points compared to green obsidian, which was manufactured 
primarily into pressure blades. Green obsidian was more likely than gray obsidian to have 
arrived to the Tlajinga District as decorticated macrocores, which were likely shaped 
onsite at Sierra de las Navajas quarries (Pastrana 2009). The use-wear data indicate that 
green obsidian was favored over gray obsidian for crafting items out of bone or shell. 
 Lithic artifacts from the TMP 17A:S3E1 collection tract and the PATT Op. 17 
excavations reveal centralized domestic lithic production focused intensively on obsidian 
pressure blade removal. Local Tlajinga knappers at 17:S3E1 were highly skilled and 
manufactured blades in high production outputs as part of a domestic multicrafting with 
obsidian to exchange blades and other products from blades in the Teotihuacan and/or 
broader regional market system. Op. 17 blades were also used domestically for food 
production and small-scale domestic crafting. Nearby Tlajinga residents along the 
Avenue of the Dead were probably patrons of the 17:S3E1 obsidian knappers, and this 
domestic workshop likely provisioned the tools for food production and crafting activities 
that took place in the Op. 18 communal patio. 
The PATT use-wear data indicate that blades were the most multifunctional tool 
type, while scrapers, bifacial knives, and dart points had more specific functions linked 
primarily to subsistence activities. Amantla blades, identified by a specific alternating 
edge damage or retouch pattern, were not task-specific tools but likely hafted and slotted 
into wooden handles. Next, Tlajinga residents may have produced crafts from bone and 
shell more frequently near the communal patios and crafts from wood and maguey near 
the residence and lithic workshop. Finally, a neonate burial deposited within a complete 
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vessel (Feature 30) recovered from Op. 18 excavations provided a valuable context for 
testing and confirming the technological attributes and use-wear pattern that this study 
assigns to ritual bloodletters. The distribution of excavated bloodletter specimens is 
limited to Op. 18, which may indicate that bloodletting was included as part of communal 
rituals that took place in the Tlajinga District’s public patios. 
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Chapter 7 
The Rural Aztec Village of Cihuatecpan 
 
Introduction 
 The small village of Cihuatecpan is located about 5 km east of Otumba in the 
eastern end of the Teotihuacan Valley (Figure 1.2). The Teotihuacan Valley Project 
classified Cihuatecpan (T.A. 81) as a “dispersed terrace village” that extends along the 
lower and middle piedmont zones located just above the alluvial plain (Sanders 1965; 
Sanders et al. 1979). Evans (1988:46) identifies a dispersed houselot pattern encircling 
Cerro San Lucas (Figure 7.1) that likely originated during the Early Aztec II (Zocango) 
phase (ca. A.D. 1150). However, the majority of the site is dated by a predominance of 
Aztec III wares and a significant number of Aztec IV wares (about 13 percent of all 
Black/Orange) to the 15th and 16th centuries A.D. (Evans 1988:19).  
The estimated 200 Nahuatl-speaking macehualtin (land holding peasant) families 
of Cihuatecpan practiced a mixed cultivation strategy that included maguey and seed 
crops identified through flotation including maize and amaranth, which are listed in the 
Codex Mendoza as tribute requirements for the Teotihuacan Valley. Evans (1988:47) 
links the residential pattern at Cihuatecpan to maguey exploitation because it demands a 
dispersed settlement pattern in order for household members to access the plants daily, 
suggesting that sap extraction and fiber processing took place in household workshops 
(Parsons and Parsons 1985:27). Evans (1988:48-49) detects the possibility of social 
mobility and different socioeconomic statuses at Cihuatecpan based on household size 
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and construction quality with a general center of wealth concentrated at Operation 6 (the 
tecpan) and surrounding structures. Average household sizes ranged between five to 
seven persons and household compositions were not rigidly fixed. This dispersed 
household distribution with clusters of slightly larger mounds likely reflects a calpulli 
land holding organization, which was a step below the alteptl or city-state level of 
political organization in Nahua society. The Teotihuacan Valley was under the control of 
the Acolhua based in Texcoco during the Late Postclassic period. Evans (1988:16) states 
that Cihuatecpan may have been under the jurisdiction of Axapusco or Ahuatepec, two 
calpixque outposts or stewards for the Texcoco government located equidistant from the 
site, rather than the Otumba city-state ruled by a tlatoani. 
The lithic artifacts in this chapter originate from the 1984 project directed by 
Susan Toby Evans and Elliot Abrams that surveyed 24 mounds and excavated 10 
operations including eight households. The lithic artifacts subjected to technological 
analysis originate from all surface, disturbed, and secure excavation contexts at the eight 
households and a sample of the artifacts collected through surveys on the other mounds. 
The lithic artifacts subjected to use-wear analysis through high magnification originate 
from secure contexts in seven of the eight households. 
The following sections present the survey and excavation contexts at Cihuatecpan 
and the data produced by technological and use-wear analyses. The technological 
classification sections are organized by lithics from secure contexts in different 
household types (i.e. commoner v. tecpan) and the collective lithic assemblage from site-
wide survey and disturbed excavation contexts. The discussions are structured around 
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tables that display the counts and percentages of different gray obsidian and green 
obsidian tool forms and related forms of production debris, while the tables for the tecpan 
and site-wide assemblages also cover chipped basalt artifacts. The sections on use-wear 
analysis are organized by household operations. The final section addresses the study’s 
research questions related to domestic lithic production and tool use by combining all of 
the datasets to identify specific lithic production strategies, knapper skill levels, and 
patterns of tool use for different households in Cihuatecpan. 
 
Figure 7.1. The dispersed residential pattern and numbered excavation operations 
surrounding Cerro San Lucas at Late Postclassic Cihuatecpan (ca. A.D. 1150-1550) 
(created with permission from Evans 1988:Figure 2.1 and Evans 1996:Figure 2). 
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The Excavation Contexts 
 The archaeological fieldwork during the 1984 season at Cihuatecpan (Figure 7.1) 
included: (1) a full survey of the entire terrace system encircling Cerro San Lucas; (2) a 
more intensive survey of 13 unexcavated mounds in the core area of the site (Operations 
11-24); (3) an intensive survey and test-pitting of a jaguey pond (Operation 3) and an 
obsidian debitage dump (Operation 8); and (4) excavations of eight mounds that 
correspond to Postclassic period residences (Operations 1, 2, 4, 5, 6, 7, 9, and 10) (Evans 
1988:50). This chapter presents the technological classifications of all obsidian artifacts 
obtained through household excavations and a large sample of the artifacts gathered 
through surface surveys at Operations 11-24. The use-wear specimens originate from 
only secure excavation lots within the residences (Figure 7.2). 
 
Figure 7.2. Cihuatecpan (ca. A.D. 1150-1550) residences (Operations) and specific 
rooms/areas (lettered) defined through excavations (altered with permission from Evans 
1996:Figure 3). 
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 Operation 1 (ca. A.D. 1500) is located on a terrace running along the southern 
slope of Cerro San Lucas, and its position with respect to other structures and features on 
the terrace suggests that it was not part of a group of houses. Its central unroofed 
courtyard (D) is flanked by three living spaces (A, B, and C) and an activity area (E). The 
plow zone disturbed the majority of the courtyard but occupation layers were preserved 
in Rooms B, C, and E (Evans 1988:58-65). 
 Operation 2 is located about 30 m southwest of Op. 1 on the same terrace. The 
residential structure was bulldozed heavily and the room designations are arbitrary. 
Occupation floors were encountered in Rooms A and B. Plow zone contexts include a 
narrow alcove (Room C) that likely served as a hallway running from Room D through 
Courtyard E to the exterior. However, sealed trash deposits at the southwest corner of 
Room E yielded notable artifacts such as reconstructed Chalco-Cholula type vessels, a 
copper sewing needle, and a musical rasp (omichicahuaztli) made from a human femur 
(Evans 1988:73-77). The area designated F may likely represent an entry patio, but 
excavators did not find evidence for flooring. 
 Operation 4 is located about 50 m southwest of the Op. 2 residence on the same 
terrace level. The Op. 4 residential structure is well-preserved, well-made, and has a 
history of rebuilding. The final structure (Figure 7.2) contains seven interior rooms (A, C, 
D, F, G, H, and I), a passageway (E), and two courtyards (B and J) (Evans 1988:88-96). 
 Operation 5 is located 60 m northwest of Op. 4 and just east of Op. 6. The 
residential structure does not have preserved floors and doorways. Therefore, the 
orientation of the rooms is unknown (Evans 1988:109). 
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 Operation 6 likely represents the village tecpan, or a political/administrative 
center combined with a high status residence. The residence was accessed through a large 
entryway (V) with later rebuilding episodes and subdivisions (Rooms T and U). Room T 
has a mud plastered stone and adobe oven filled with utilitarian ceramics (mostly jars), 
and light gray and fine-textured ash concentrations suggest maguey cores and roots for 
the fuel source. Room L was likely the main gathering hall evidenced by its large size, 
very fine masonry, and a packed earth floor with a hole that may have served as the 
socket for a supporting post or pole (xocotl). A cache of 21 fine gray obsidian blades in a 
fire-blackened Plain Orange bowl rested on the south end of the adobe paving. Rooms W, 
X, and Y represent a broad platform of interior rooms accessed from the entryway (V). A 
passageway (E) led from the entryway (V) to Rooms C and D and the cluster of Rooms 
F-I, which could represent two distinct domestic areas for either nuclear families or co-
wives and their children. A third passageway (O) led from the main entryway (V) to 
Rooms M-Q, which represent another domestic suite of rooms for either a nuclear family 
or a co-wife and her children. Rooms R and S share a central hearth and likely served as a 
similar separate domestic area. Rooms A and B are roughly the same size and shape but 
there is no evidence to suggest a functional relationship; there is evidence for a sweat 
bath (temazcal) in Room A. Rooms J and K represent the “back” of the structure, and 
there is similar evidence for a temazcal in Room K (Evans 1988:119-133). 
 Operation 7 is located 20 m west of Op. 6 on the same terrace. Excavators 
encountered frequent plow scars in tepetate but much of one floor level spanning Room 
A and into Room C remained preserved. Room C is probably the main unroofed 
 283 
courtyard that leads to rooms A and B, which includes post-cranial bones of a 6-18 
months old child covered by an inverted Plain Orange bowl (Evans 1988:183-186). 
 Operation 9 is located on a separate terrace running along the southwestern slope 
of Cerro San Lucas about 350 m west of Op. 6 and Op. 7. The Op. 9 residential structure 
has a slightly different layout than residences mentioned previously: an open courtyard 
(E) in a lateral (not central) position with respect to the smaller rooms (A-D), which 
contain occupation floors. Room B is notable for containing a tlequil, a rectangular stone 
cut hearth used for both utilitarian and ritual purposes (Evans 1988:193-198). 
 Operation 10 is located about 50 m west of Op. 9 on the same terrace. The 
damage to the Op. 10 residence is much more extensive than the damage to the Op. 9 
residence. Consequently, most of the reconstruction of the outer wall lines is 
hypothetical. The entryway/courtyard (E) appears to lead to Rooms A-D. Room F is 
either an extension of the outdoor courtyard space or its own interior space that lacks 
preserved walls (Evans 1988:212-215). 
 
Cihuatecpan Household Lithic Data: Material Sources 
 Stone tools recovered from surveys and excavations at Cihuatecpan were made 
from gray obsidian (80.5 percent), green obsidian (17.4 percent), basalt (1.7 percent), red 
obsidian (0.2 percent), and chert (0.1 percent). Cihuatecpan is located only about 5 km 
east of the Otumba obsidian source area and 3 km north of the Barranca de los Estetes 
outcrop (Abrams 1988:235). These close proximities may explain why the project’s 
unsystematic visual criteria such as less glossy, opaque, or matte-like suggest Otumba as 
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the primary source location for gray obsidian. The green obsidian lithics from 
Cihuatecpan exhibit distinctive visual qualities of the Sierra de Las Navajas source area 
(Pastrana 1998) compared to the darker/forest green or “bottleglass” (Rebnegger 2010) 
color variants that originate from sources in the highlands of Jalisco, Guanajuato, and 
Querétaro that were also exchanged during the Postclassic period. The red colored 
obsidian could originate from internal variations within the Otumba source or the Cerro 
Varal or Cerro Zináparo source areas in Michoacán that were exploited intensively by 
local Zacapu Basin residents from the Epiclassic to Early Postclassic periods (A.D. 650-
1100) (Darras 2009). The basalt tools likely originate from the local geologic formations 
around Cerro San Lucas (Evans 1988:11). The possible sources for the chert artifacts are 
unknown at this time. 
The cortex rates on all lithics from disturbed contexts, the largest assemblage 
from Cihuatecpan, provide baseline measurements for intersite and intrasite comparison: 
3.1 percent (MC, or mostly cortex), 10.6 percent (PC, or partly cortex), and 86.3 percent 
(NC, or no cortex) (Table 7.1). Disturbed contexts also contain the largest assemblages 
for basalt (n= 244) and red obsidian (n= 39). The cortex rates for basalt suggest that 
Cihuatecpan residents acquired raw nodules or cores from their local landscape: 9 percent 
(MC), 70.5 percent (PC), and 20.5 percent (NC). These basalt cortex rates from disturbed 
contexts are relatively similar to basalt cortex rates from Op. 6 secure contexts: 6.8 
percent (MC), 47.7 percent (PC), and 45.5 percent (NC). The red obsidian assemblage 
from disturbed contexts exhibits similar high cortex rates, which suggest that 
Cihuatecpan residents obtained red obsidian primarily in the forms of nodules, cores, or 
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macroflakes/macroblades either independently and directly from the source(s) and/or 
through exchange networks: 12.8 percent (MC), 28.2 percent (PC), and 59 percent (NC).  
The cortex rates linked to different households at Cihuatecpan demonstrate two 
findings (Table 7.1). First, there are consistently higher cortex rates for gray obsidian 
compared to green obsidian in all contexts. Cihuatecpan residents were able to access raw 
nodules or cores of gray obsidian, mostly from the nearby Otumba obsidian source, and 
transport them back to their homes for tool production. The very low cortex rates for 
green obsidian indicate that all households obtained green obsidian in more reduced 
forms almost exclusively through importation or exchange. If there was an initial 
distribution point or reduction area for green obsidian at the site, then it may have 
concentrated around Op. 1 and Op. 2. Second, the earliest stages of gray obsidian tool 
production at the site took place around Op. 1 and Op. 2 located along the eastern 
boundary of the site and Op. 9 and Op. 10 located on a separate terrace within the 
western third of the site. This finding is significant because it demonstrates that Op. 6 
residents (the tecpan), which is located near the relative center of the site, did not hoard 
or regulate access to raw materials for obsidian tool production. However, the 181 gray 
obsidian artifacts with cortex from Op. 6 contexts demonstrate that its residents also 
acquired raw materials and worked them onsite. Overall, the comparison of cortex rates 
between different households at Cihuatecpan suggests that access to raw gray obsidian 
was unregulated and household members provisioned themselves independently. 
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Table 7.1. Cihuatecpan (ca. A.D. 1150-1550) Household Contexts with Cortex Rates for 
Gray Obsidian, Green Obsidian, and All Materials: MC (More Than 50 Percent Cortex); 
PC (Less Than 50 Percent Cortex); and NC (No Cortex). 
 
Cihuatecpan Household Lithic Data: Technological Classification  
 The preservation conditions and scope of the surveys and excavations at 
Cihuatecpan provide discrete criteria for organizing this study’s presentation of the 
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
Op. 1 (MC)
Op. 2 (MC)
Op. 4 (MC)
Op. 6 (MC)
Op. 9 (MC)
Op. 10 (MC)
Disturbed (MC)
Op. 1 (PC)
Op. 2 (PC)
Op. 4 (PC)
Op. 6 (PC)
Op. 9 (PC)
Op. 10 (PC)
Disturbed (PC)
Op. 1 (NC)
Op. 2 (NC)
Op. 4 (NC)
Op. 6 (NC)
Op. 9 (NC)
Op. 10 (NC)
Disturbed (NC)
Cihuatecpan Household Cortex Rates
All Green Gray
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technological classifications and analyses. The first section begins with a discussion of 
both gray (n= 360) (Table 7.2) and green (n= 234) (Table 7.3) obsidian lithics and spatial 
variability from secure contexts in five commoner households (Op. 1, Op. 2, Op. 4, Op. 
9, and Op. 10). The next section presents the lithics from secure contexts (n= 1,513) in 
the site’s combined elite residential and community administration building, or tecpan 
(Op. 6) (Table 7.4). The final section covers the lithic assemblage from all surface and 
disturbed household excavation contexts (n= 10,010) and a sample of the survey 
collections (n= 4,614) from Op. 11, Op. 12, Op. 19, Op. 21, Op. 22, Op. 23, and Op. 24 
to provide a site-wide perspective on domestic lithic activities (Table 7.5). 
 
Commoner Households 
Gray and green obsidian were the primary lithic materials for residents in 
commoner households. Other lithic artifacts that originate from secure commoner 
household contexts include a shattered red obsidian flake core (Op. 10) and a very crude 
bifacial knife or possible dart point made of basalt (Op. 4). The gray obsidian densities in 
Op. 1 are lower compared to the rest of the commoner households, which range from 
64.6-186.7 g/m³ and 8.4-10.8 pieces/m³ (Table 7.2).  However, the percentages of 
different gray obsidian lithic category groups are relatively similar among these 
households despite the smaller assemblage from Op. 1. Gray obsidian artifacts appear 
primarily as general debitage (55.5 percent) and finished blade products (27.5 percent) 
followed by bifacial (8.9 percent), unifacial (3.6 percent), and blade production debris 
(3.6 percent). There are also very small proportions of bipolar (0.6 percent) and ceramic 
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production (0.3 percent) tool categories. The general debitage includes 5 flake cores, 45 
macroflakes, and 38 macroblades that are all relatively spread out amongst the commoner 
households. The Op. 2 assemblage includes one large cobble (226 g) and a large 
macroblade (138.5 g), which together explain Op. 2’s high gray obsidian density 
compared to densities from Op. 4, Op. 9, and Op. 10. 
 Blade products include percussion (n= 51) (Figure 7.3), early-series pressure (n= 
13), and late-series pressure (n= 28) segments (Figure 7.4). The higher number of 
percussion blade segments compared to pressure blade segments indicates that residents 
may have used percussion blades more frequently than pressure blades for domestic 
tasks. Blade tools from commoner households show two modification styles: ground 
platforms and retouched distal tips. Chapter 6 previously covered the advantages of 
pecking and grinding blade core platforms and the rising popularity of this blade 
production technique that peaked during the Postclassic period. Only two gray obsidian 
percussion blade platforms exhibit ground platforms, which suggest that the pecking and 
grinding process normally occurred prior to the detachment of early-series pressure 
blades. Fifty seven percent of the complete pressure blade and proximal segments from 
commoner households exhibit ground platforms. Retouching a blade’s curved distal tip 
slightly reduces the curvature length and strengthens its edge, which creates a new 
useable contact area for the tool and prevents the blade from snapping unintentionally 
(Figure 7.4d). Fifteen percent of complete blade tools and distal segments from 
commoner households have retouched distal tips.  
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Table 7.2. Gray Obsidian Lithics from Commoner Households at Cihuatecpan (ca. A.D. 
1150-1550). 
Technology Op. 1 Op. 2 Op. 4 Op. 9 Op. 10 All 
General Debitage 
(% of Assemblage) 
14  
(58.3) 
31 
(44.3) 
49 
(55.7) 
73 
(58.9) 
33 
(61.1) 
200 
(55.5) 
Cobble -- 1 -- -- -- 1 
Percussion Shatter 1 1 2 5 3 12 
Flake Core 1 1 -- 1 2 5 
Flake Fragment 4 8 21 26 11 70 
Single Facet Platform 4 3 6 3 4 20 
Edge Flake -- 1 1 1 -- 3 
Alternate Flake 1 -- 1 3 -- 5 
Bulb Removal -- -- 1 -- -- 1 
Percussion Macroflake 1 12 11 16 5 45 
Percussion Macroblade 2 4 6 18 8 38 
       
Unifacial 
(% of Assemblage) 
1  
(4.2) 
7 
(10) 
3 
(3.4) 
2 
(1.6) 
-- 13 
(3.6) 
Unifacial Trimmed -- -- 1 -- -- 1 
Scraper 1 7 2 2 -- 12 
       
Bifacial 
(% of Assemblage) 
1 
(4.2) 
5 
(7.2) 
5 
(5.7) 
15 
(12.1) 
6 
(11.1) 
32 
(8.9) 
BR Edge -- -- -- 1 -- 1 
BR Alternate -- 1 -- 4 -- 5 
BR Early Percussion -- 1 -- 2 -- 3 
BR Late Percussion -- 1 1 2 3 7 
BR Early Pressure -- -- -- 2 2 4 
BR Late Pressure 1 1 1 1 -- 4 
BR Margin -- -- 1 -- -- 1 
Notching Flake -- -- -- 2 1 3 
Bifacial Fragment -- -- 1 -- -- 1 
Point Fragment -- 1 1 -- -- 2 
Drill -- -- -- 1 -- 1 
       
Ceramic Production 
(% of Assemblage) 
-- 1  
(1.4) 
-- --  1 
(0.3) 
Lunate -- 1 -- --  1 
       
Bipolar 
(% of Assemblage) 
-- -- 2 
(2.3) 
-- -- 2 
(0.6) 
Bipolar Core -- -- 1 -- -- 1 
Bipolar Flake -- -- 1 -- -- 1 
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Blades 
(% of Assemblage) 
7 
(29.1) 
25 
(35.7) 
23 
(26.1) 
31 
(25) 
13 
(24.1) 
99 
(27.5) 
Percussion Complete -- 3 2 2 1 8 
Percussion Proximal -- 2 2 7 4 15 
Percussion Medial 1 5 6 6 1 19 
Percussion Distal 1 4 -- 4 -- 9 
       
ES Pressure Complete -- -- -- -- 1 1 
ES Pressure Proximal -- 1 1 1 -- 3 
ES Pressure Medial 1 1 -- -- 1 3 
       
ES Triangular Prox. -- -- 1 1 -- 2 
ES Triangular Medial 1 -- 2 -- 1 4 
       
LS Pressure Proximal 1 2 1 3 -- 7 
LS Pressure Medial 1 3 5 4 2 15 
LS Pressure Distal 1 1 -- -- -- 2 
       
LS Triangular Prox. -- -- -- -- 1 1 
LS Triangular Medial -- -- 3 -- -- 3 
       
Crested Blade -- 1 -- -- 1 2 
Blade Shatter -- -- -- 3 -- 3 
Bipolared Blade -- 2 -- -- -- 2 
       
Production Related 
(% of Assemblage) 
1 
(4.2) 
1 
(1.4) 
6 
(6.8) 
3 
(2.4) 
2 
(3.7) 
13 
(3.6) 
Platform Rejuvenation  -- -- -- 1 -- 1 
Core Preparation Flake 1 -- 6 2 2 11 
Blade Core Fragment -- 1 -- -- -- 1 
Total 24 70 88 124 54 360 
Total Weight (g) 250.3 1,555.5 622 908.9 620.4 3,957.1 
Soil Volume (m³) 6.66 8.33 8.14 14.07 5.52 42.72 
Density (g/m³) 37.6 186.7 76.4 64.6 112.4 92.6 
Density (piece/m³) 3.6 8.4 10.8 8.8 9.8 8.4 
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Figure 7.3. Gray obsidian decortication percussion blades with one example of ventral 
retouch from disturbed contexts in (a-b) Op. 12 and (c) Op. 1. 
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Figure 7.4. Obsidian blade artifacts from different pressure removal stages including (a) 
gray first series (Op. 5 disturbed context), (b) green early series with ground platform and 
distal retouch (Op. 4 disturbed context), (c) green late-series triangular with ground 
platform (Op. 6), and (d) gray late series with ground platform and distal retouch (Op. 4 
disturbed context). 
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The evidence for blade production in commoner households includes one blade 
core fragment (Op. 2), one platform rejuvenation (Op. 9), and 11 core preparation flakes. 
The Op. 4 assemblage has the highest percentage (6.8 percent) and artifact count (n= 6) 
in blade production categories, but each household has at least one artifact classified into 
a blade production category. The late-series pressure blade proximal-distal (4:1) and 
medial-distal (9:1) ratios combined with scant production evidence from commoner 
household excavation contexts may indicate processed blade trade and/or local itinerant 
blade production. However, the much larger assemblage derived from disturbed contexts 
might be a more appropriate sample to test for blade production models at Cihuatecpan. 
 The manufacture and use of bifacial tools in commoner households is indicated by 
successive stages of bifacial reduction flakes (n= 28), two dart point fragments, a bifacial 
knife fragment, and a drill. The Op. 9 assemblage has the highest percentage (12.1%) and 
artifact count (n= 15) in bifacial categories, but it appears that bifacial tools were made 
and used relatively equally among commoner households on the two separate terraces. 
 Unifacial scrapers (Figure 7.5) are linked to all commoner households except Op. 
10. The scraper forms and size grade ranges include: eight modified percussion blades 
(4.5-7 cm) (Figure 7.5e-g); two irregular (3.5-4.5 cm) (Figure 7.5c); a percussion 
alternate flake (4 cm); and a bilobed or forked decortication blade (5.5 cm). The Op. 4 
assemblage includes a unifacially trimmed tool (4.5 cm) with a unique use-life history; 
the artifact appears to be a blade core that was subjected to bipolar percussion and then 
percussion trimming (Figure 7.5b). The two bipolar artifacts originate from the Op. 4 
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assemblage. The only lunate artifact possibly used for ceramic production (discussed later 
in the use-wear analysis section) originates from Op. 2. 
  
 
Figure 7.5. Obsidian unifacial tool forms including (a) gray unifacially trimmed fragment 
(Op. 12 surface), (b) gray bipolared blade core with unifacial trimming (Op. 4), (c) gray 
irregular (Op. 6 surface), (d) gray side scraper with cortex (Op. 12 surface), (e) green end 
and side scraper made from a percussion blade (Op. 12 surface), (f) gray percussion blade 
with proximal end fashioned into a scraping edge (Op. 7 surface), and (g) green three-
edged scraper made from a percussion blade with cortex (Op. 5 disturbed context). 
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The collective density totals of green obsidian in commoner households are 25.6 
g/m³ and 5.5 pieces/m³ (Table 7.3), which are lower than the gray obsidian densities of 
92.6 g/m³ and 8.4 pieces/m³. Each commoner household has a lower weight density for 
green obsidian compared to gray obsidian, and only Op. 2 exhibits a slightly higher piece 
density for green obsidian. The Op. 4 assemblage shows the greatest difference between 
gray obsidian (10.8) and green obsidian (3.8) piece densities followed by Op. 9 (8.8 and 
4.6, respectively). Using densities to calculate weight per piece reveals that green 
obsidian lithics (4.7 g/piece) are 42.7 percent lighter than gray obsidian lithics (11 
g/piece). These figures along with cortex rates (Table 7.1) reveal that green obsidian 
reached commoner households in more reduced states. 
 The green obsidian lithics concentrate in blade product categories (87.6 percent) 
followed by low proportions of general debitage (5.5 percent), blade production (3 
percent), unifacial tools (3 percent), and bifacial reduction flakes (0.9 percent). The 
household assemblages contain double the amount of green obsidian (n= 205) compared 
to gray obsidian (n= 99) blade tools. Blade products include percussion (n= 22), early-
series pressure (n= 28), and late-series pressure (n= 146) segments. These skewed totals 
favoring late-series pressure blades contrast the skewed totals for gray obsidian, which 
favor percussion blades. Green obsidian blade tools were available to all commoner 
households, but spatial distributions indicate higher concentrations of percussion and 
pressure blades in the Op. 2, Op. 9, and Op. 10 assemblages. The most common 
modifications include ground platforms (92.5 percent) on pressure blades and retouched 
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distal tips (51.4 percent), which are restricted exclusively to late-series pressure segments 
(76 percent). The assemblages also include two notched blades and four bipolared blades. 
The evidence for green obsidian blade production is low and restricted to the Op. 
2, Op.4, and Op. 9 assemblages, while the Op. 2 assemblage contains the most evidence. 
The artifacts indicative of blade production include two blade core fragments (Op. 2), a 
core distal orientation flake (Op. 2), two core preparation flakes (Op. 2 and Op. 4), an 
overshot blade (Op. 4), and a distal correction flake (Op. 9). It is important to note that all 
of the obsidian blade core fragments recovered from commoner households originate 
from Op. 2. The late-series pressure blade proximal-distal (1.6:1) and medial-distal 
(3.3:1) ratios combined with scant production evidence from secure commoner household 
contexts possibly indicate local itinerant blade production. 
The general debitage total for green obsidian (n= 13) is very low compared to the 
total for gray obsidian (n= 200). The Op. 2 assemblage has the most general debitage (n= 
6) including one large macroflake (12.5 cm size grade, 138.5 grams). Unifacial tools are 
restricted to the Op. 2, Op. 9, and Op. 10 assemblages. The scraper forms and size grades 
include five modified percussion blades (5-6 cm) and one circular (2.5 cm) form. The 
only bifacial reduction evidence comes from two late series pressure flakes (Op. 2 and 
Op. 10), which indicates that green obsidian bifacial tool manufacture did not take place 
in commoner households. 
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Table 7.3. Green Obsidian Lithics from Commoner Households at Cihuatecpan (ca. A.D. 
1150-1550). 
Technology Op. 1 Op. 2 Op. 4 Op. 9 Op. 10 All 
General Debitage 
(% of Assemblage) 
1 
(4.8) 
6 
(8.1) 
3 
(9.7) 
1 
(1.5) 
2 
(4.7) 
13 
(5.5) 
Flake Fragment 1 2 1 -- -- 4 
Single Facet Platform -- -- -- -- 1 1 
Edge Flake -- -- -- 1 -- 1 
Percussion Macroflake -- 3 -- -- 1 4 
Percussion Macroblade -- 1 2 -- -- 3 
       
Unifacial 
(% of Assemblage) 
-- 1 
(1.4) 
-- 2 
(3) 
4 
(9.3) 
7 
(3) 
Unifacial Trimmed -- -- -- -- 1 1 
Scraper -- 1 -- 2 3 6 
       
Bifacial 
(% of Assemblage) 
 1 
(1.4) 
-- -- 1 
(2.3) 
2 
(0.9) 
BR Late Pressure -- 1 -- -- 1 2 
       
Blades 
(% of Assemblage) 
20 
(95.2) 
62 
(83.7) 
26 
(83.9) 
61 
(94) 
36 
(83.7) 
205 
(87.6) 
Percussion Complete -- 1 -- 2 -- 3 
Percussion Proximal 1 2 -- 1 1 5 
Percussion Medial -- 3 1 3 -- 7 
Percussion Distal 2 2 -- 2 1 7 
       
ES Pressure Complete -- 1 -- -- -- 1 
ES Pressure Proximal 2 1 -- 3 3 9 
ES Pressure Medial -- 3 -- 3 3 9 
ES Pressure Distal -- 2 1 -- 1 4 
       
ES Triangular Proximal 1 -- -- 1 2 4 
ES Triangular Distal -- -- -- -- 1 1 
       
LS Pressure Proximal 3 8 7 16 4 38 
LS Pressure Medial 9 25 6 20 14 74 
LS Pressure Distal -- 10 5 4 3 22 
       
LS Triangular Proximal -- -- -- -- 1 1 
LS Triangular Medial 1 -- 3 3 1 8 
LS Triangular Distal -- 1 1 -- 1 3 
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Crested Blade 1 1 -- -- -- 2 
Notched Blade -- 1 -- 1 -- 2 
Blade Shatter -- -- -- 1 -- 1 
Bipolared Blade -- 1 2 1 -- 4 
       
Production Related 
(% of Assemblage) 
-- 4 
(5.4) 
2 
(6.4) 
1 
(1.5) 
-- 7 
(3) 
Core Preparation Flake -- 1 1 -- -- 2 
Overshot -- -- 1 -- -- 1 
Distal Correction Flake -- -- -- 1 -- 1 
Core Distal Orientation -- 1 -- -- -- 1 
Blade Core Fragment -- 2 -- -- -- 2 
Total 21 74 31 65 43 234 
Total Weight (g) 71.7 515.7 124.7 192.1 190.3 1,094.5 
Soil Volume (m³) 6.66 8.33 8.14 14.07 5.52 42.72 
Density (g/m³) 10.8 61.9 15.3 13.7 34.5 25.6 
Density (piece/m³) 3.2 8.9 3.8 4.6 7.8 5.5 
  
The Tecpan 
 The majority of the tecpan’s lithic assemblage (Table 7.4) is composed of gray 
(77 percent) and green (19.9 percent) obsidian followed by basalt (2.9 percent), red 
obsidian (0.1 percent), and chert (0.1 percent). In comparison, gray obsidian constitutes 
60.6 percent and green obsidian constitutes 39.4 percent of the commoner household 
lithic assemblages. Comparing the artifact weight and piece densities across household 
contexts yields two findings. First, the green obsidian piece densities are almost identical 
between the tecpan (5.2 pieces/m³) and commoner households (5.5 pieces/m³). However, 
the weight densities reveal that tecpan residents (11.4 g/m³) had lighter green obsidian 
tools compared to commoner residents (25.6 g/m³). Second, the gray obsidian densities 
are higher for the tecpan (169.4 g/m³ and 20 pieces/m³) compared to the commoner 
residences (92.6 g/m³ and 8.4 pieces/m³). In essence, gray obsidian tool production and 
consumption activities were twice as concentrated in the tecpan. 
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Table 7.4. The Tecpan (Operation 6) Lithic Assemblage from Cihuatecpan (ca. A.D. 
1150-1550). 
Technology Gray Green Red Chert Basalt Total 
General Debitage 
(% of Assemblage) 
468 
(40.2) 
17 
(5.6) 
2 
(100) 
-- 33 
(75) 
520 
(34.4) 
Chunk -- -- -- -- 1 1 
Percussion Shatter 30 1 -- -- 3 34 
Flake Core 10 -- -- -- -- 10 
Flake Fragment 174 7 1 -- 9 191 
SF Platform 36 5 1 -- 2 44 
MF Platform 1 1 -- -- -- 2 
Edge Flake 10 -- -- -- 4 14 
Alternate Flake 21 2 -- -- 2 25 
Bulb Removal 1 -- -- -- -- 1 
Percussion Macroflake 106 1 -- -- 5 112 
Percussion Macroblade 79 -- -- -- 7 86 
       
Unifacial 
(% of Assemblage) 
76 
(6.5) 
1 
(0.3) 
-- -- 2 
(4.5) 
79 
(5.2) 
Scraper Retouch Flake 11 -- -- -- -- 11 
Unifacial Trimmed 4 -- -- -- -- 4 
Scraper 61 1 -- -- 2 64 
       
Bifacial 
(% of Assemblage) 
229 
(19.7) 
5 
(1.7) 
-- 1 
(50) 
3 
(6.8) 
238 
(15.7) 
BR Edge 16 1 -- -- -- 17 
BR Alternate 2 -- -- -- -- 2 
BR Early Percussion 48 1 -- 1 2 52 
BR Late Percussion 49 -- -- -- 1 50 
BR Early Pressure 37 -- -- -- -- 37 
BR Late Pressure 39 -- -- -- -- 39 
BR Margin 13 -- -- -- -- 13 
Notching Flake 8 -- -- -- -- 8 
Bifacial Fragment 7 -- -- -- -- 7 
Point Fragment 2 -- -- -- -- 2 
Point Complete 2 -- -- -- -- 2 
Drill 6 3 -- -- -- 9 
       
Ceramic Production 
(% of Assemblage) 
5 
(0.4) 
-- -- -- 1 
(2.3) 
6 
(0.4) 
Lunate 5 -- -- -- 1 6 
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Lapidary 
(% of Assemblage) 
1 
(<0.1) 
-- -- -- -- 1 
(<0.1) 
Crescent Blank 1 -- -- -- -- 1 
       
Bipolar 
(% of Assemblage) 
10 
(0.9) 
-- -- -- -- 10 
(0.7) 
Bipolar Core 6 -- -- -- -- 6 
Bipolar Flake 4 -- -- -- -- 4 
       
Blades 
(% of Assemblage) 
332 
(28.5) 
272 
(90.4) 
-- 1 
(50) 
4 
(9.1) 
609 
(40.3) 
Percussion Complete 11 1 -- -- 1 13 
Percussion Proximal 71 2 -- 1 1 75 
Percussion Medial 68 4 -- -- 1 73 
Percussion Distal 30 1 -- -- -- 31 
       
First Series Pressure 2 -- -- -- -- 2 
       
ES Pressure Complete 2 -- -- -- -- 2 
ES Pressure Proximal 17 2 -- -- -- 19 
ES Pressure Medial 16 18 -- -- -- 34 
ES Pressure Distal 7 8    15 
       
ES Triangular Proximal 7 1 -- -- -- 8 
ES Triangular Medial 1 1 -- -- -- 2 
ES Triangular Distal 1 1    2 
       
LS Pressure Complete -- 2    2 
LS Pressure Proximal 13 59 -- -- -- 72 
LS Pressure Medial 38 114 -- -- -- 152 
LS Pressure Distal 9 25 -- -- -- 34 
       
LS Triangular Complete 1 1 -- -- -- 2 
LS Triangular Proximal 5 5 -- -- -- 10 
LS Triangular Medial 6 7 -- -- -- 13 
LS Triangular Distal 1 3 -- -- -- 4 
       
Notched Blade 1 2 -- -- -- 3 
Trimmed Blade 2 10 -- -- -- 12 
Crested Blade 6 -- -- -- -- 6 
Blade Shatter 10 1 -- -- 1 12 
Bipolared Blade 7 4 -- -- -- 11 
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Production Related 
(% of Assemblage) 
43 
(3.7) 
6 
(2) 
-- -- 1 
(2.3) 
50 
(3.3) 
Platform Spall 3 -- -- -- -- 3 
Platform Rejuvenation 5 -- -- -- -- 5 
Platform Isolation 2 -- -- -- -- 2 
Core Preparation Flake 22 1 -- -- -- 23 
Distal Correction 1 1 -- -- -- 2 
Lateral Correction 1 1 -- -- -- 2 
Core Distal Orientation 1 -- -- -- -- 1 
Blade Core Fragment 6 2 -- -- 1 9 
Bipolared Blade Core 2 1 -- -- -- 3 
Total 
Percentage in 
Assemblage 
1,164 
(77%) 
301 
(19.9%) 
2 
(0.1%) 
2 
(0.1%) 
44 
(2.9%) 
1,513 
Total Weight (g) 9,846.5 662.5 12 13.4 412.2 10,946.6 
Density (g/58.12 m³) 169.4 11.4 0.2 0.2 7.1 188.3 
Density (p/58.12 m³) 20 5.2 <0.1 <0.1 0.8 26 
 
Gray obsidian appears primarily as general debitage (40.2 percent), blade tools 
(28.5 percent), and bifacial tool production (19.7 percent) followed by lower levels of 
unifacial tools (6.5 percent) and blade production (3.7 percent) and scant evidence for 
bipolar (0.9 percent), ceramic (0.4 percent), and lapidary (less than 0.1 percent) 
production. The general debitage from the Op. 6 assemblage is very similar to the general 
debitage found in commoner households. Percussion macroflakes outnumber 
macroblades in both commoner and tecpan assemblages. This relationship may be caused 
by the quick transformation of macroblades into unifacial scrapers at the site, whereas 
wider macroflakes are more useful for making bifacial tools which require more time 
investment and higher skill levels. Gray obsidian constitutes the only material source for 
the flake cores (n= 10) in the Op. 6 assemblage. The presence of many smaller flakes in 
addition to cores and macroflakes or macroblades indicates that Op. 6 residents 
conducted initial stages of obsidian knapping within the tecpan. 
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Blade products include percussion (n= 180), first-series pressure (n= 2), early-
series pressure (n= 51), and late-series pressure (n= 73) segments. These totals for 
different reduction stages reflect the same pattern in commoner households: percussion 
segments outnumber late-series pressure segments, which outnumber early-series 
pressure segments. The most common modifications are ground platforms and retouched 
distal tips. Ground platforms appear on 30 percent of complete blades and proximal 
segments from all reduction stages and 100 percent of all late-series pressure stages. In 
contrast, 43 percent of late-series pressure platforms in commoner households do no 
exhibit grinding. This difference indicates the possibility that products from at least two 
different blade making traditions or workshops were circulating within the site. Distal 
tips were retouched on both percussion and pressure blades in a similar proportion at the 
tecpan (13.1 percent) compared to commoner households (15 percent). The tecpan’s 
blades also exhibit bipolar (n= 7), trimming (n= 2), and notching (n= 1) alterations. 
There is more evidence for gray obsidian blade production in the tecpan compared 
to the commoner households, while blade production artifacts represent similar 
proportions within both assemblages: 3.7 percent and 3.6 percent, respectively. The 
tecpan’s gray obsidian assemblage includes six blade core fragments, two bipolared blade 
cores, three platform spalls, and 22 blade core shaping flakes. The assemblage also 
includes three specialized error correction flakes (Figure 7.6) and five platform 
rejuvenations indicating core maintenance. The late-series pressure blade proximal-distal 
(1.8:1) and medial-distal (4.4:1) ratios combined with the blade production evidence from 
tecpan excavation contexts indicate local on-site blade production. 
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The production of bifacial tools (Figure 7.7) including knives, dart points (Figure 
7.8), and drills (Figure 7.9) from gray obsidian took place in the tecpan. The Op. 6 
assemblage includes these finished tool forms along with flakes representing the different 
percussion stages of bifacial preform shaping and more delicate transverse pressure 
flaking techniques. The assemblage also includes diagnostic margin removal errors 
(Figure 7.7c) and notching flakes (Figure 7.7d). The dart point artifacts exhibit higher 
production skill levels than the more crudely formed bifacial knives in this assemblage. 
The bow and arrow was used in Mesoamerica during the Postclassic period, but 
arrowheads do not appear in the Cihuatecpan lithic assemblages. 
 
Figure 7.6. Blade production evidence including (a) green overshot blade (Op. 5 surface), 
(b) gray lateral correction flake (Op. 12 surface), (c) green distal correction flake (Op. 5 
surface), (d) gray percussion distal rejuvenation flake with cortex (Op. 4 disturbed 
context), and (e) gray percussion distal rejuvenation flake used as a scraper (Op. 5 
surface). 
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Figure 7.7. Gray obsidian bifacial tool production evidence including (a) bifacial 
reduction late-series pressure flake (Op. 7 disturbed context), (b) alternate flake with 
cortex (Op. 4 disturbed context), (c) margin error flake (Op. 5 surface), (d) notching flake 
(Op. 12 surface), (e) preform with cortex (Op. 4 surface), (f), crude bifacial knife (Op. 5 
surface), (g) bifacially trimmed percussion blade (Op. 5 surface), (h) bifacial fragment 
(Op. 11 surface), and (i) bifacial knife (Op. 7 surface). 
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Figure 7.8. Obsidian dart point fragments from disturbed contexts at Cihuatecpan 
including (a, d, and f) Op. 6, (b-c) Op. 4, and (e) Op. 19. 
 
Figure 7.9. Green obsidian lapidary evidence from disturbed contexts at Op. 1 including 
(a) crescent shaped blade section and (b) perforated and polished piece, and gray obsidian 
drills from (c) Op. 4 surface, (d) Op. 6 surface, (e) Op. 6, and (f) Op. 4 surface. 
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Gray obsidian was the preferred material for unifacial tools in the tecpan. There 
are 61 gray obsidian scrapers compared to one green obsidian scraper and two basalt 
scrapers. The gray obsidian scraper forms and size grades include: modified percussion 
blades (n= 25, 4-7 cm), percussion flakes (n= 7, 5-7.5 cm), circular (n= 5, 3.5-5 cm), 
expedient/irregular (n= 7, 4-7 cm), spoon (n= 1, 5 cm), notched (n= 1, 4.5 cm), and small 
unassigned fragments (n= 15, 2.5-5 cm). Assemblages from the commoner households 
and the tecpan both exhibit modified percussion blades as the most popular scraper type, 
but the sizes of the tecpan’s scrapers were slightly larger. The tecpan’s assemblage also 
includes scraper retouch flakes (n= 11) indicating tool maintenance or repair. 
Evidence for lapidary and bipolar tool production is restricted to gray obsidian in 
the tecpan’s assemblage. Lapidary work involved the production of polished and 
perforated (Figure 7.9b) crescent disks from late-series pressure blades (Figure 7.9a). 
Bipolar production involved anvil percussion on flake cores (Figure 7.10c) to produce 
jagged flakes and exhausted blade cores (Figure 7.10b) to produce blades (Figure 7.10a), 
which exhibit retouch. Finally, the tecpan’s lithics include five gray obsidian tools 
possibly used to form/shape ceramics based on their tabular and lunate forms. 
 
Figure 7.10. Bipolar tool production categories including (a) green obsidian bipolared 
blade (Op. 5 surface), (b) gray obsidian bipolared blade core (Op. 11 surface), and (c) 
gray obsidian bipolar core (Op. 5 surface). 
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Green obsidian lithics are highly restricted to blade categories (90.4 percent) in 
the tecpan’s assemblage, which reflects the patterns at commoner households. Blade 
products include percussion (n= 8), early-series pressure (n= 31), and late-series pressure 
(n= 216) segments. These skewed totals towards late-series pressure blades parallel the 
patterns in commoner households. However, the tecpan’s assemblage includes more gray 
obsidian blade segments than green obsidian blade segments, which does not reflect the 
patterns in commoner households. The most common blade modifications are ground 
platforms and retouched distal tips. Ground platforms appear on 95.9 percent of complete 
blades and proximal segments from all reduction stages and 100 percent of all late-series 
pressure stages, which both reflect commoner household patterns. Distal tips were 
retouched at a slightly smaller portion (33.3 percent) compared to distal tips from 
commoner households (51.4 percent). Additional modifications include trimming (n= 
10), bipolar percussion (n= 4), and notching (n= 2). Several of the trimmed artifacts 
exhibit very jagged or serrated edges, which may suggest that they were used in a sawing 
motion (explored further below in the use-wear section). 
The proportion for green obsidian blade production in the tecpan’s assemblage (2 
percent) is very close to its proportion in commoner assemblages (3 percent). The 
artifacts indicating blade production in the tecpan include two blade cores, one bipolared 
blade core, one core preparation flake, and two error correction flakes. This evidence 
contrasts the gray obsidian lithics, which have higher totals of cores, core preparation 
flakes, platform rejuvenations, and platform spalls. The late-series pressure blade 
proximal-distal (2.2:1) and medial-distal (4.3:1) ratios combined with the blade 
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production evidence from tecpan excavation contexts indicate local on-site blade 
production. The implications are that tecpan knappers conducted blade production using 
prepared prismatic cores of green obsidian and macrocores of gray obsidian.  
The differences in general debitage totals between gray (n= 468) and green (n= 
17) obsidian demonstrate that tecpan knappers did not frequently use raw nodules or 
flake cores of green obsidian to produce other tool forms. However, tecpan residents 
utilized basalt (2.9 percent) for simple flake tools, two scrapers, and a lunate. One basalt 
blade core (2.5 cm size grade) demonstrates that residents were removing small 
percussion blades to use as drills in the future. Finally, the tecpan’s assemblage includes 
trace amounts of red obsidian and chert artifacts that do not permit detailed analysis. 
 Spatially extensive excavations, secure contexts, and a large lithic assemblage 
permit a more detailed analysis of tool distributions and production debris concentrations 
at the tecpan (Figure 7.11). Blade artifacts are ubiquitous throughout the tecpan and thus 
not included in the distribution map. The collective distributions of all tool forms indicate 
that activities using stone tools concentrated in both public spaces (Room L, the main 
gathering hall, and Room J, a back room) and domestic spaces possibly belonging to 
three separate nuclear families (Rooms C-D, F-I, and M-N). Rooms L and J have the 
highest gray obsidian core and tool concentrations, whereas the green obsidian blade 
cores concentrate near one domestic residence (Rooms F-I) and tools concentrate closer 
to the building’s entrance. The other two residential areas do not possess green obsidian 
cores or tools, which suggests variation in resource procurement strategies within the 
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tecpan. However, the distributions compared between each of the three households reveal 
that each domestic unit had access to cores and used a similar toolkit. 
The distribution patterns of specific tool forms reveal five findings. First, scrapers 
appear in all sections of the tecpan but they concentrate near the temazcals in Room A 
and Room K, the back room (Room J) connected to Room K, the main hall (Room L), 
and around the central hearth shared between Rooms R-S. Second, drills concentrate in 
two areas: (1) Room B, Room J, and Room L, and (2) interior rooms W-Y and the front 
entrance. Next, distributions indicate that bipolar tool production may have taken place in 
spaces belonging to two different nuclear families and in Room J behind the tecpan’s 
main hall. Fourth, bifacial knives and dart points are spread relatively evenly throughout 
the tecpan. Finally, there is a tight concentration of two scrapers, one drill, and two 
lunates near the stone and adobe oven in Room T. Excavators noted that maguey cores 
and roots were used as a fuel source and ceramics were found within the oven. Exposure 
to hot temperatures might explain why the two lunates recovered near the oven exhibit a 
very shiny metallic sheen on their surfaces. 
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Figure 7.11. Basic plan view of Operation 6 showing approximate spatial distributions of 
cores and finished tool forms in secure excavation contexts. 
 
Surface Surveys and Disturbed Excavation Contexts 
Modern agricultural development has destroyed much of Cihuatecpan, and 
therefore the largest lithic assemblage (n= 14,624) originates from surface and disturbed 
plow zone contexts. This information is still valuable because it can reveal site-wide 
patterns of domestic lithic activities, which can be compared to other Postclassic sites 
with obsidian tool workshops (e.g., Otumba, Sierra de Las Navajas, and Xico). 
Understanding the connection between the obsidian refuse (693 kg) recovered from Op. 8 
and the household assemblages (Op. 4, Op. 5, Op. 6, and Op. 7) on the same terrace is 
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also important for determining site-wide patterns at Cihuatecpan. Abrams (1988) 
conducted the initial analysis of the Op. 8 lithics obtained from surface collections over 
an oval area (462 m²) and two excavation units (2 m²) that reached tepetate (about 40 cm 
below the surface). He concluded that the Op. 8 debris “represents the manufacturing 
midden from an important village activity, the manufacturing of utility [bifacial] knives 
and scrapers” from gray obsidian (Abrams 1988:235). Abrams (1988:237) suggests that 
the occupants of Mound 15 may have supervised these activities based on higher surface 
density concentrations increasing from Op. 8 to the mound. However, a basic look at the 
site map (Figure 7.1) indicates that Op. 8 is located in one of the few relatively open 
spaces between several households in the center of the site. An alternative interpretation 
follows that Op. 8 represents an open communal dump for households on its terrace. 
 The lithic assemblage from survey and disturbed excavation contexts includes 
gray (81.8 percent), green (16.2 percent), and red (0.3 percent) obsidian, basalt (1.7 
percent), and trace amounts of chert (less than 0.1 percent) (Table 7.5). The artifact 
densities for gray obsidian are similar between the survey and disturbed contexts (24.5 
pieces/m³ and 195.2 g/m³) and the tecpan (20 pieces/m³ and 169.4 g/m³) compared to the 
lower densities from commoner households (8.4 pieces/m³ and 92.6 g/m³). The artifact 
densities for green obsidian are very similar between survey and disturbed contexts (4.9 
pieces/m³ and 15.6 g/m³), commoner households (5.5 pieces/m³ and 25.6 g/m³), and the 
tecpan (5.2 pieces/m³ and 11.4 g/m³). The basalt artifact densities from the tecpan (7.1 
pieces/m³ and 0.8 g/m³) indicate that tecpan residents used more and lighter basalt tools 
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compared to other areas of the site included within the survey and disturbed contexts (0.5 
pieces/m³ and 2.9 g/m³).  
 Gray obsidian appears primarily as general debitage (57.5 percent), blades (22 
percent), and bifacial production (15.4 percent) followed by lower proportions of 
unifacial tools (2.8 percent), blade production (1.8 percent), bipolar (0.5 percent), 
ceramic production (less than 0.1 percent), and lapidary (less than 0.1 percent) categories. 
The general debitage includes 152 flake cores and eight cobbles, which may include one 
cobble that was knapped into a chopper tool (Figure 7.12). Macroflakes (n= 911) 
outnumber macroblades (n= 735), a pattern that parallels the commoner and tecpan 
assemblages. These high general debitage totals clearly indicate that residents of 
Cihuatecpan had easy access to gray obsidian raw materials within the site. 
 
 
Figure 7.12. Gray obsidian cobble/chopper tool with cortex from the Op. 12 surface. 
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Table 7.5. Lithics from Survey/Disturbed Contexts at Cihuatecpan (ca. A.D. 1150-1550). 
Technology Gray Green Red Chert Basalt Total 
General Debitage 
(% of Assemblage) 
6,870 
(57.5) 
119 
(5) 
21 
(53.8) 
8 
(66.7) 
228 
(93.4) 
7,246 
(49.5) 
Cobble 8 -- -- -- -- 8 
Chunk 5 -- -- 1 4 10 
Percussion Shatter 564 7 7 1 149 728 
Flake Core 152 2 3 -- 4 161 
Flake Fragment 3,259 40 2 1 27 3,329 
SF Platform 772 19 3 2 8 804 
MF Platform 18 1 -- -- 1 20 
Block 10 -- 1 -- -- 11 
Edge Flake 159 8 -- -- 1 168 
Alternate Flake 263 3 1 -- 5 272 
Bulb Removal 14 1 -- -- -- 15 
Perc. Macroflake 911 20 2 2 16 951 
Perc. Macroblade 735 18 2 1 13 769 
       
Unifacial 
(% of Assemblage) 
329 
(2.8) 
50 
(2.1) 
3 
(7.7) 
-- 2 
(0.8) 
384 
(2.6) 
Scraper Retouch Flake 23 1 -- -- -- 24 
Unifacial Trimmed 27 7 -- -- -- 34 
Scraper 279 42 3 -- 2 326 
       
Bifacial 
(% of Assemblage) 
1,841 
(15.4) 
53 
(2.2) 
5 
(12.8) 
1 
(8.3) 
5 
(2.1) 
1,905 
(13) 
BR Edge 138 6 -- -- -- 144 
BR Alternate 106 5 -- -- -- 111 
BR Early Percussion 372 7 1 -- 3 383 
BR Late Percussion 342 4 1 1 -- 348 
BR Early Pressure 332 8 1 -- -- 341 
BR Late Pressure 367 11 -- -- -- 378 
BR Margin 54 2 -- -- 1 57 
BR Overshot 5 -- -- -- -- 5 
Notching Flake 28 1 -- -- 1 30 
Bifacial Fragment 53 6 1 -- -- 60 
Bifacial Knife 8 -- -- -- -- 8 
Point Fragment 12 1 1 -- -- 14 
Point Complete 1 -- -- -- -- 1 
Drill 23 2 -- -- -- 25 
       
Ceramic Production 
(% of Assemblage) 
6 
(<0.1) 
-- -- -- -- 6 
(<0.1) 
Lunate 6 -- -- -- -- 6 
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Lapidary 
(% of Assemblage) 
2 
(<0.1) 
3 
(0.1) 
-- -- -- 5 
(<0.1) 
Crescent Blank 2 3 -- -- -- 5 
       
Bipolar 
(% of Assemblage) 
56 
(0.5) 
7 
(0.3) 
1 
(2.6) 
-- -- 64 
(0.4) 
Bipolar Core 33 2 1 -- -- 36 
Bipolar Flake 23 5 -- -- -- 28 
       
Blades 
(% of Assemblage) 
2,634 
(22) 
2,079 
(87.7) 
8 
(20.5) 
3 
(25) 
9 
(3.7) 
4,733 
(32.4) 
Percussion Complete 72 10 1 -- 3 86 
Percussion Proximal 396 42 1 -- 1 440 
Percussion Medial 395 62 -- 1 1 459 
Percussion Distal 225 34 -- -- 1 260 
       
First Series Pressure 30 -- -- -- 1 31 
       
ES Pressure Complete 23 4 -- 1 -- 28 
ES Pressure Proximal 134 55 -- -- -- 189 
ES Pressure Medial 134 88 1 -- -- 223 
ES Pressure Distal 53 53 -- -- -- 106 
       
ES Tri. Complete 14 3 -- -- 1 18 
ES Tri. Proximal 33 4 -- -- -- 37 
ES Tri. Medial 34 13 1 -- 1 49 
ES Tri. Distal 19 6 -- -- -- 25 
       
LS Pressure Complete 4 2 -- -- -- 6 
LS Pressure Proximal 125 372 -- 1 -- 498 
LS Pressure Medial 271 886 -- -- -- 1,157 
LS Pressure Distal 80 207 -- -- -- 287 
Snap Segment -- 1 -- -- -- 1 
       
LS Tri. Complete 4 -- -- -- -- 4 
LS Tri. Proximal 24 24 2 -- -- 50 
LS Tri. Medial 60 55 -- -- -- 115 
LS Tri. Distal 20 23 -- -- -- 43 
       
Tongue Flake 3 -- -- -- -- 3 
Notched Blade 9 38 -- -- -- 47 
Trimmed Blade 66 36 -- -- -- 102 
Crested Blade 68 4 1 -- -- 73 
Blade Shatter 313 37 1 -- -- 351 
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Bipolared Blade 25 20 -- -- -- 45 
       
Production Related 
(% of Assemblage) 
220 
(1.8) 
60 
(2.6) 
1 
(2.6) 
-- -- 281 
(1.9) 
Platform Spall 20 -- -- -- -- 20 
Platform Rejuvenation 20 1 -- -- -- 21 
Platform Isolation 11 -- -- -- -- 11 
Core Prep. Flake 102 20 -- -- -- 122 
Proximal Correction 5 -- -- -- -- 5 
Medial Correction -- 2 -- -- -- 2 
Distal Correction 9 4 -- -- -- 13 
Lateral Correction 6 -- -- -- -- 6 
Overshot 6 14 -- -- -- 20 
Core Dis. Orientation 5 1 -- -- -- 6 
Blade Core Fragment 25 9 1 -- -- 35 
Bipolared Blade Core 11 9 -- -- -- 20 
Total 
Percentage in 
Assemblage 
11,958 
(81.8%) 
2,371 
(16.2%) 
39 
(0.3%) 
12 
(<0.1%) 
244 
(1.7%) 
14,624 
Total Weight (g) 95,191.6 7,583.6 538.2 103.3 1,397.7 104,814.4 
Density (g/487.61 m³) 195.2 15.6 1.1 0.2 2.9 215 
Density (p/487.61 m³) 24.5 4.9 0.1 <0.1 0.5 30 
  
Blade tools include percussion (n= 1,088), first-series pressure (n= 30), early-
series pressure (n= 444), and late-series pressure (n= 588) blades and segments. These 
totals for different reduction stages reflect the same patterns in the tecpan and commoner 
households: percussion segments outnumber late-series pressure segments, which 
outnumber early-series pressure segments. The most common modifications to blades 
from all reduction stages are ground platforms (28.6 percent) and retouched distal tips 
(13.6 percent). These modifications are much more frequent when restricted to late-series 
pressure blade segments: 85.4 percent and 64.8 percent, respectively. Distal retouch 
percentages are very similar across the different secure and unsecure household contexts 
at the site. The comparison of ground platform percentages from different contexts, 
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however, reveals that late-series pressure blades from commoner households are less 
likely to have ground platforms (57 percent). Other blade modifications from the survey 
and disturbed contexts include trimming (n= 66), notching (n= 9), and bipolar percussion 
(n= 25). Tecpan blades were also modified with these techniques, but blades from 
commoner assemblages exhibit very minimal alteration (i.e. only two bipolared blades). 
 Blade production evidence (1.8 percent) makes up a smaller proportion of the 
assemblage compared to the assemblages from the tecpan (3.7 percent) and commoner 
households (3.6 percent). However, the assemblage contains more primary evidence of 
blade production than the tecpan and commoner households. Categories include blade 
core fragments (n= 25), bipolared blade cores (n= 11), platform spalls (n= 20), platform 
rejuvenations (n= 20), and blade core preparation flakes (n= 102). The assemblage also 
includes overshot blades (n= 6), smaller error correction flakes (n= 25), and platform 
isolation elements (n= 11), which do not reflect an integral step in the blade production 
sequence at Cihuatecpan. The late-series pressure blade proximal-distal (1.5:1) and 
medial-distal (3.1:1) ratios combined with the blade production evidence from survey and 
disturbed excavation contexts indicate local on-site blade production. 
 Bifacial tools were certainly a focus of production at Cihuatecpan as previously 
noted by Abrams (1988). The assemblage from survey and disturbed contexts contains 
ample evidence for a full suite of categories representing different stages in bifacial tool 
production sequences. Bifacial categories in the assemblage (15.4 percent) are closer to 
the tecpan’s proportion (19.7 percent) than the proportion from commoner households 
(8.9 percent). Combining this evidence with Abrams’ (1988) assessment of the bifacial 
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production debris from the Op. 8 refuse area points to at least a concentrated area of 
bifacial tool production in “downtown” Cihuatecpan bounded more or less by Op. 15 to 
the west and Op. 4 to the east (Figure 7.1). The finished tool types for this bifacial 
industry skewed primarily towards longer and thicker knives and less towards smaller 
drills and finer dart points. 
 Unifacial tools represent the most popular non-blade tool form in the surface and 
disturbed contexts’ assemblage. The 279 unifacial scrapers include the following forms 
and size grades: modified percussion blades (n= 144, 3-11 cm); modified percussion 
flakes (n= 45, 3.5-7.5 cm); expedient or irregular (n= 34, 3-7.5 cm); bilobed or forked 
(n= 13, 4.5-7 cm); spoon (n= 11, 4.5-8.5 cm); circular (n= 2, 4-5 cm); notched (n= 1, 7 
cm); and unclassified fragments (n= 30, 2-5.5 cm). These totals of different scraper forms 
and their size grade ranges match the patterns from the tecpan and commoner households. 
Long modified percussion blades were the most common unifacial tool form. Slightly 
smaller percussion flakes and irregular forms represent the middle tier. The final tier 
includes very distinctive forked or bilobed forms and spoon-shaped scrapers (covered in 
Chapter 6). Notched and circular scraper forms were very uncommon. 
 The assemblage from survey and disturbed contexts contains 33 bipolar cores and 
23 bipolar flakes, but bipolar tool production (0.5 percent) was a very infrequent practice 
compared to other household lithic production activities at Cihuatecpan. Gray obsidian 
tools such as lunates and crescent-shaped polished and perforated blade segments 
indicate infrequent ceramic and lapidary production activities, respectively (both less 
than 0.1 percent). 
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 Cihuatecpan residents produced and used tools made of green obsidian differently 
compared to gray obsidian tools. The majority of green obsidian lithics from survey and 
disturbed excavation contexts are classified as blades (87.7 percent) followed by much 
lower proportions of general debitage (5 percent), blade production (2.6 percent), bifacial 
(2.2 percent), and unifacial (2.1 percent) tools. Bipolar (0.3 percent) and lapidary (0.1 
percent) activities discussed previously in this chapter also included green obsidian. 
 The green obsidian blades include percussion (n= 148), early-series pressure (n= 
226), and late-series pressure (n= 1,570) stages. These escalating totals from percussion 
through pressure removal stages reflect both tecpan and commoner household patterns. 
The green obsidian late-series pressure blade total is almost twice the gray obsidian late-
series pressure blade total from survey and disturbed contexts, which also reflects 
patterns in the tecpan and commoner household assemblages. The most common blade 
modifications from all reduction stages are ground platforms (88.8 percent) and 
retouched distal tips (51.8 percent). These modifications are more frequent when 
restricted to late-series pressure blade segments: 96.7 percent and 64.2 percent, 
respectively. The comparison of these modification rates across the three assemblages 
produces four findings: (1) ground platforms are more common on green blades 
compared to gray blades in all site contexts; (2) distal retouch is more common on green 
blades compared to gray blades in all site contexts; (3) ground platform rates on green 
blades are similar across site contexts, while the ground platform rate on gray blades is 
slightly higher in commoner households; and (4) gray distal retouch rates are in a tight 
consistent range (13.1-15 percent) across all site contexts, while green distal retouch rates 
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are lower in the tecpan. Other types of modifications applied to blades from the 
Cihuatecpan lithics include trimming, notching, and bipolar percussion. Gray obsidian 
and green obsidian blades from Cihuatecpan exhibit trimming and bipolar percussion 
relatively equally. Notching, however, was applied more often to green obsidian blades. 
Note that the survey and disturbed contexts’ assemblage includes 38 notched green 
obsidian blades and nine notched gray obsidian blades. The purpose of notching a blade 
likely relates to how a blade was attached—most likely by hafting—to another material 
(e.g., wood) to create a composite tool. Therefore, it is possible that green obsidian 
blades—mostly late-series pressure blades—were used to make a specific kind(s) of 
composite tool(s) more often than gray obsidian blades at Cihuatecpan. The contrasting 
skewed totals of percussion v. late-series pressure stages compared across gray and green 
obsidian blades also support the interpretation that different obsidian sources were used 
specifically for creating and using either standalone or composite tools at Cihuatecpan. 
 Although the proportion of blade production (2.6 percent) from green obsidian is 
higher than the proportion of blade production (1.8 percent) from gray obsidian in the 
survey and disturbed contexts’ assemblage, there is almost four times the amount of gray 
obsidian blade production artifacts compared to green obsidian blade production artifacts. 
Moreover, the evidence for green obsidian production is limited primarily to exhausted 
blade core fragments, bipolared blade core fragments, and a small amount of core 
preparation flakes. The late-series pressure blade proximal-distal (1.7:1) and medial-
distal (4.1:1) ratios are similar to the ratios from tecpan (2.2:1 and 4.3:1) and commoner 
household (1.6:1 and 3.3:1) contexts. All of these lines of evidence are consistent across 
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all contexts of the site and they indicate one of two scenarios: (1) highly productive (i.e. 
number of blades produced per core) Cihuatecpan knappers obtained low quantities of 
pre-shaped or prepared cores—many of which had ground platforms ready for pressure 
removals—to use for local blade production, or (2) itinerant blade makers (navajeros) 
visited Cihuatecpan with their prepared cores and produced blades for the local 
population, while they also conducted core maintenance as needed and threw these flakes 
and production errors (e.g., overshot blades) into local refuse areas. I favor the second 
model due to low blade core counts in the Cihuatecpan lithic assemblages, strong 
political investment linked to the exploitation of the Sierra de las Navajas source area 
during the Postclassic period (Pastrana 1998), and ethnographic observations of 
navajeros during the early Colonial period. The green obsidian blade production densities 
are very similar for all three assemblages: commoners (0.16 pieces/m³), tecpan (0.1 
pieces/m³), and survey/disturbed (0.12 pieces/m³). Therefore, it is very unlikely that 
itinerant blade makers visited one location (e.g., the tecpan) exclusively at the site. 
 The green obsidian general debitage is composed primarily of small flakes (n= 
79) followed by macroflakes (n= 20) and macroblades (n= 18). The assemblage from 
survey and disturbed contexts contains the only two green obsidian flake cores at 
Cihuatecpan. These smaller flake categories are most likely linked to unifacial and 
bifacial tool production and maintenance. The green obsidian scraper forms and their size 
grades include: modified percussion blades (n= 24, 4-11 cm); bilobed or forked (n= 5, 
4.5-6.5 cm); expedient/irregular (n= 4, 3.5-8 cm); circular (n= 3, 2.5-4 cm); spoon (n= 1, 
6 cm); macroflake (n= 1, 7 cm); and unclassified fragments (n= 4, 3.5-5 cm). The 
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differences between gray obsidian and green obsidian scraper forms include fewer wider 
flakes and expedient forms for green obsidian and more recognizable bilobed/forked and 
spoon-shaped forms for gray obsidian. The most popular scraper form for both materials 
was a modified percussion blade. 
 The green obsidian bifacial total (n= 53) is much smaller than the total for gray 
obsidian bifacial artifacts (n= 1,841) originating from survey and disturbed contexts. The 
green obsidian artifacts demonstrate successive percussion and pressure stages of a 
bifacial reduction sequence designed mostly for the production of knives rather than dart 
points or drills, which is similar to the pattern for gray obsidian. However, lithics from 
the secure commoner household and tecpan excavation contexts do not support these 
areas as green obsidian bifacial production loci. The green obsidian bifacial production 
debris (n= 44) concentrates in disturbed contexts from Op. 6 (n= 17) and Op. 1 (n= 8), 
which at least may indicate that green obsidian bifacial production was taking place near 
the downtown Cihuatecpan gray obsidian bifacial industry. 
 Red color variants of obsidian make up very small portions of the Cihuatecpan 
lithic assemblages, and the majority originate from survey and disturbed contexts. The 
proportions of its lithic categories are very similar to the proportions for gray obsidian 
(Table 7.5), which does not support a model that claims restrictive use based on utility for 
a specific task or ritual significance. Anecdotal observations indicate that red obsidian 
artifacts appear crude and exhibit low knapper skill levels, which does not support a 
model that early Cihuatecpan residents were bringing or trading for desirable products 
made by Zacapu Basin knappers near western highland obsidian sources that possess red 
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color variants. These collective lines of evidence indicate that the red obsidian artifacts 
from Cihuatecpan likely represent color variations from the nearby Estetes outcrop and 
Otumba sources (Brumfiel 1986:252-253; Carballo et al. 2007:33). 
 The small chert assemblage (n= 12) includes eight pieces of general debitage, 
three small blades, and one bifacial percussion flake. This minimal use of chert follows 
patterns at most Postclassic sites in central Mexico aside from Xico where household 
residents knapped chert for small percussion blades and flake tools (Brumfiel 1986:255). 
 Basalt was the preferred alternative material of choice for Cihuatecpan residents. 
The assemblage from survey and disturbed contexts indicates that basalt lithics 
concentrate primarily in general debitage categories (93.4 percent) followed by blades 
(3.7 percent), bifacial (2.1 percent), and unifacial (0.8 percent) tools. The general 
debitage includes four flake cores and many smaller flakes and pieces of angular shatter 
indicative of macroblade and macroflake shaping and trimming. The blades look similar 
to the blade removal scars on the tecpan’s basalt blade core. These basalt blades were 
ultimately designed to be used as small drills. The two unifacial scrapers are classified 
into a crude irregular/expedient form (5-5.5 cm size grades). The small amount of bifacial 
debitage and the absence of finished tool forms do not permit a detailed discussion of 
basalt bifacial production at Cihuatecpan. 
 
Cihuatecpan Household Lithic Data: Use-Wear Classification 
 One hundred and fifty specimens from secure household contexts at Cihuatecpan 
were subjected to use-wear analysis through high magnification in order to identify tool 
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use patterns and assess spatial variability (Table 7.6). The dataset includes gray (n= 87), 
green (n= 61), and red (n= 2) obsidian specimens from Op. 1 (n= 15), Op. 2 (n= 5), Op. 4 
(n= 15), Op. 6 (n= 80), Op. 7 (n= 15), Op. 9 (n= 10), and Op. 10 (n= 10). The list of tool 
forms includes 41 unifacial scrapers, 6 unifacially trimmed percussion flakes, 14 bifacial 
drills, 9 bifacial fragments, 6 dart points, 45 pressure blades, 13 percussion blades, 11 
bipolared blades, and 5 lunates. Table 7.7 presents the totals for specific use-wear polish 
types observed on all specimens. The following sections present the summaries of use-
wear classification data for each household operation. 
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Table 7.6. Cihuatecpan (ca. A.D. 1150-1550) Specimens and Use-Wear Patterns. Size 
Grade (SG) Measured in cm. 
Op. Material Technology SG Tool 
Motion 
Materials Worked 
1D Gray Perc. B. Distal 6.5 Multiple Shell, Wood, Meat, and Fish 
1D Gray LS Medial 3 Sawing Soft Plants, Wood, & Shell 
1B Gray Scraper 3.5 Scraping Soft Plants, Wood, & Meat 
1* Gray Scraper 4 Scraping Wood, Meat, & Hide 
1C Gray Scraper 5 Multiple Wood, Soft Plants, & Meat 
1* Gray Perc. B. Scraper 6.5 Scraping Wood, Maguey, Meat, & Hide 
1D Green ES Proximal 3.5 Multiple Meat & Soft Plants 
1D Green ES Proximal 4.5 Cutting Soft Plants & Wood 
1D Green LS Proximal 4 Sawing Maguey 
1D Green LS Proximal 5.5 Multiple Soft Plants & Wood 
1D Green LS Medial 3 Cutting Soft Plants & Wood 
1D Green LS Medial 3 Multiple Maguey & Meat 
1B Green LS Medial 3 Multiple Wood & Bone 
1D Green LS Medial 4 Multiple Wood 
1* Green Perc. B. Scraper 4.5 Scraping Wood & Shell 
      
2E Gray Scraper 4 Multiple Soft Plants & Wood 
2A Gray Scraper 5.5 Multiple Wood, Soft Plants, Shell, Fish, 
Meat, & Bone 
2D Gray Lunate 6 Multiple Clay 
2E Gray Lunate 6 None Clay 
2D Green LS Distal 4.5 Sawing Wood & Maguey 
      
4B Gray Perc. B. Scraper 4.5 Scraping Meat 
4B Gray Perc. B. Scraper 6 Scraping Soft Plants, Meat, & Maguey 
4J Gray Perc. Proximal 5 Multiple Soft Plants & Wood 
4C Gray LS Medial 7 Multiple Meat, Soft Plants, Wood, & 
Shell 
4B Gray Dart Point Tip 4.5 Scraping Meat 
4C Gray Bifacial Knife 5 Scraping Meat & Hide 
4J Green LS Proximal 3.5 Multiple Soft Plants, Wood, & Meat 
4B Green LS Proximal 5.5 Cutting Soft Plants (Burnt) 
4A Green LS Medial 3 Multiple Soft Plants & Wood 
4J Green LS Medial 4 Multiple Soft Plants, Maguey, & Meat 
4J Green LS Medial 5.5 Sawing Maguey 
4A Green LS Distal 3.5 Multiple Maguey & Meat 
4A Green LS Tri. Medial 2.5 Multiple Soft Plants 
4J Green Bipolared Blade 3.5 Multiple Meat 
4J Green Drill 5.5 Boring Meat and Shell 
      
6R Red Dart Point 3 Slicing Meat 
6L Gray Uniface 5 Scraping Meat, Fish, & Maguey 
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6B Gray Uniface 5 Multiple Wood & Maguey 
6R Gray Circular Scraper 3.5 Scraping Maguey 
6V Gray Scraper 4 Scraping Maguey 
6L Gray Scraper 4.5 Scraping Maguey 
6R Gray Circular Scraper 4.5 Scraping Maguey 
6L Gray Perc. B. Scraper 4.5 Scraping Maguey 
6R/S Gray Perc. B. Scraper 4.5 Scraping Maguey 
6A Gray Perc. B. Scraper 4.5 Scraping Meat, Wood, & Maguey 
6J Gray Perc. B. Scraper 4.5 Scraping Meat & Hide 
6B Gray End Scraper 5 None None 
6B Gray Circular Scraper 5 Scraping Maguey 
6J Gray Perc. B. Scraper 5.5 Scraping Wood & Maguey 
6I Gray Perc. F. Scraper 5.5 Scraping Meat 
6A Gray Perc. F Scraper 5.5 Scraping Meat & Hide 
6M Gray Forked Scraper 6 Scraping Maguey & Meat 
6S Gray Scraper 6 Scraping Maguey 
6B Gray Scraper 6 Multiple Maguey 
6V Gray Perc. B. Scraper 6 Scraping Maguey 
6J Gray Perc. B. Scraper 6 Scraping Meat, Hide, Wood, & Maguey 
6J Gray Perc. B. Scraper 6.5 Multiple Maguey 
6J Gray End Scraper 6.5 Multiple Meat, Hide, Wood, & Maguey 
6L Gray Trilobed Scraper 7 Scraping Wood & Maguey 
6B Gray Perc. B. Scraper 8 Scraping Wood, Maguey, & Meat 
6E Gray Perc. Blade 5 Multiple Meat & Wood 
6V Gray Perc. Blade 7 Cutting Meat & Wood 
6R/S Gray Perc. Medial 4.5 Multiple Maguey 
6W* Gray Perc. Proximal 6 Scraping Wood, Maguey, & Meat 
6M Gray Perc. Distal 9 Scraping Maguey 
6N Gray Dart Point Tip 3.5 Multiple Meat 
6J Gray Dart Point Tip 4 Scraping Meat 
6C Gray Dart Point 4.5 Piercing & 
Slicing 
Meat 
6A Gray Dart Point 7 Multiple Wood, Maguey, Meat, & Clay 
6J Gray Drill 3 Boring Shell 
6X Gray Drill 4 Boring Shell 
6X Gray Drill 4 Boring Shell 
6L Gray Drill 4.5 Boring Shell 
6C Gray Drill 5 Slicing & 
Boring 
Meat & Shell 
6B Gray Drill 5.5 Multiple Wood & Maguey 
6L Gray Drill 7 Piercing & 
Scraping 
Meat 
6J Gray Bifacial Knife 3 Multiple Meat & Maguey 
6S Gray Bifacial Knife 5 Slicing Meat & Fish 
6N Gray Bifacial Knife 5 Multiple Meat 
6B Gray Bifacial Knife 5.5 Multiple Meat & Shell 
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6K Gray Bifacial Knife 7 Scraping Meat 
6J Gray Bifacial Knife 9 Multiple Meat & Wood 
6N Gray Bipolared Blade 4 Scraping Meat, Fish, & Soft Plants 
6B Gray Bipolared Blade 4 Multiple Soft Plants & Meat 
6M Gray Bipolared Blade 4 Multiple Wood, Maguey, & Meat 
6E Gray Bipolared Blade 4 Multiple Soft Plants, Wood, Maguey, & 
Bone 
6B Gray Bipolared Blade 5.5 Multiple Wood & Meat 
6V Gray Lunate 6 None None 
6E Gray Lunate 6 Multiple Clay 
6I Gray Lunate 7.5 Multiple Clay 
6A Green Perc. Distal 5 Multiple Wood & Maguey 
6J Green LS Proximal 4.5 Multiple Wood & Maguey 
6K Green LS Proximal 4.5 Sawing Wood, Meat, & Shell 
6C Green LS Proximal 5.5 Multiple Meat, Wood, Maguey, & Shell 
6A Green LS Proximal 6 Sawing Maguey 
6R Green LS Proximal 7 Sawing Maguey 
6J Green LS Medial 2.5 Multiple Soft Plants & Wood 
6A Green LS Medial 3.5 Multiple Shell, Wood, & Soft Plants 
6B Green LS Medial 4.5 Multiple Wood & Maguey 
6J Green LS Medial 5 Multiple Wood & Maguey 
6K Green LS Medial 5 Multiple Meat, Soft Plants, & Shell 
6L Green LS Medial 5 Multiple Wood, Soft Plants, & Shell 
6L Green LS Medial 5 Sawing Meat & Maguey 
6K Green LS Distal 3 Multiple Soft Plants & Wood 
6J Green LS Distal 5 Multiple Soft Plants, Wood, & Maguey 
6A Green LS Distal 5 Multiple Wood, Maguey, Meat, & Fish 
6M Green LS Tri. Blade 4.5 None None 
6W* Green Drill 2.5 Boring Shell 
6J Green Drill 3.5 Piercing & 
Scraping 
Maguey 
6K Green Drill 4.5 Boring Wood, Maguey, & Shell 
6V Green Drill 4.5 Boring Meat & Shell (Burnt) 
6U/V Green Bipolared Blade 2.5 Multiple Meat & Soft Plants 
6L Green Bipolared Blade 4 Scraping Meat & Maguey 
6E Green Bipolared Blade 4.5 Multiple Soft Plants, Wood, & Maguey 
6S Green Bipolared Blade 5 Multiple Soft Plants, Wood, & Meat 
      
7C Red Scraper 4.5 Scraping Meat 
7B Gray Perc. B. Scraper 4 Scraping Wood, Meat, & Hide 
7C Gray Perc. B. Scraper 5 Multiple Wood, Soft Plants, & Meat 
7B Gray Perc. B. Scraper 5 Multiple Wood & Maguey 
7C Gray Uniface 6 Scraping Maguey & Meat 
7B Gray Hafted Perc. B. 
Scraper 
7.5 Scraping Wood & Maguey 
7C Gray Perc. Proximal 4 Scraping Soft Plants & Wood 
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7B Gray Perc. Proximal 4.5 Multiple Wood & Maguey 
7A Gray Perc. Proximal 5 Multiple Soft Plants, Wood, & Meat 
7A Gray Perc. Distal 7.5 Slicing Meat 
7B Gray BR Late Perc.  
w/ Retouch 
3 Scraping Maguey 
7C Gray Drill 5.5 Boring Meat & Shell 
7B Gray Bifacial Knife 4.5 Multiple Soft Plants & Meat 
7A Gray Bifacial Knife 4.5 Multiple Wood, Maguey, Meat, & Hide 
7C Green LS Proximal 3 Multiple Maguey 
      
9C Gray Perc. Medial 6 Multiple Wood & Maguey 
9C Gray Perc. Distal 4.5 Multiple Maguey 
9E Gray Forked Scraper 5.5 Scraping Meat, Hide, & Maguey 
9C Gray Drill 4 Scraping Clay 
9A Green LS Proximal 4 Sawing Wood, Maguey, & Meat 
9C Green LS Proximal 6.5 Multiple Wood & Shell 
9A Green LS Medial 5.5 Cutting Maguey & Meat 
9E Green LS Medial 6 Cutting Wood (Burnt) 
9A Green Perc. B. Scraper 6.5 Scraping Maguey & Meat 
9A Green Bipolared Blade 3.5 Cutting Maguey 
      
10D Green Uniface 5.5 Multiple Meat & Maguey 
10D Green Circular Scraper 2.5 Scraping Maguey 
10E Green Perc. B. Scraper 6 Scraping Maguey 
10D Green Perc. B. Scraper 6 Scraping Wood & Maguey 
10E Green LS Proximal 5 Sawing Soft Plants & Wood 
10D Green LS Medial 2.5 Multiple Maguey 
10C Green LS Medial 3 Multiple Soft Plants & Wood 
10E Green LS Distal 5 Multiple Maguey 
10C Green ES Tri. Proximal 4 Multiple Maguey 
10D Green LS Tri. Distal 6 Cutting Meat & Maguey 
*Household exterior abutting a collapsed foundation wall. 
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Table 7.7. Polish Counts on All 150 Specimens from Cihuatecpan (ca. A.D. 1150-1550). 
 
 
Operation 1 
 The gray obsidian specimens include four scrapers, one percussion blade segment, 
and one late-series pressure segment. Three of the four scrapers exclusively exhibit 
perpendicular striations indicative of a scraping motion and the fourth scraper exhibits 
striations in multiple directions. The scrapers exhibit wood (n= 4), meat (n= 4), soft 
plants (n= 2), hide (n= 2), and maguey (n= 1) polish types. The gray blade tools also 
show multiple use-wear patterns. The percussion blade exhibits multiple tool motions 
linked variously to shell, wood, meat, and possibly fish (Figure 7.13) polish types. The 
pressure blade exhibits exclusive parallel striations consistent with a sawing motion 
linked to soft plants, wood, and shell polish types. 
 The green obsidian specimens include eight pressure blade segments and one 
scraper. The blade specimens exhibit multiple (n= 5), cutting (n= 2), and sawing (n= 1) 
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motions linked to wood (n= 5), soft plants (n= 4), maguey (n= 2), meat (n= 2), and bone 
(n= 1) polish types. The green percussion blade scraper exhibits perpendicular striations 
and wood and shell polish types. There appears to be no significant differences between 
the functional uses of gray and green obsidian tools at Op. 1. 
 
 
Figure 7.13. Possible use-wear pattern for fish processing on (a) scraper (Specimen 3, 
Op. 2A), (b) experimental percussion flake used for slicing fish, (c) unifacial tool 
(Specimen 72, Op. 6L). 
 
Operation 2 
 The gray obsidian specimens include two scrapers and two lunates. One scraper 
specimen exhibits exclusive evidence for working soft plants and wood in multiple tool 
motions. The second scraper exhibits multiple tool motions linked to a wide variety of 
use-wear polish types: wood, soft plants, shell, fish, meat, & bone. The two tabular or 
lunate specimens are very difficult to classify. Their surfaces (Figure 7.14) do not match 
the body of existing experimental polish types. I speculate that they may have been used 
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as clay shaping or forming tools for ceramic production, and Oralia Cabrera (personal 
communication 2015) shared this interpretation based on her inspection of the specimens. 
The single green obsidian specimen is a pressure blade distal segment that 
exhibits an exclusive sawing motion linked to wood and maguey polish types (Figure 
7.15). The sawing use-wear pattern on this specimen matches the maguey sawing pattern 
on a blade segment from Op. 1. It is possible that this use-wear pattern reflects a specific 
step in maguey processing, and it may be possible for future research to identify different 
stages of maguey cultivation through high magnification use-wear analysis. 
 
 
Figure 7.14. Possible use-wear pattern for ceramic clay shaping/forming observed on two 
gray obsidian lunates: (a) Specimen 2 (Op. 2D) and (b) Specimen 99 (Op. 6I). 
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Figure 7.15. Parallel striations indicative of maguey sawing at either different intensity 
levels/duration periods or on different parts of the plant observed on pressure blades: (a) 
Specimen 35 (Op. 4J), (b) Specimen 1 (Op. 2D), (c) Specimen 129 (Op. 6R). 
 
Operation 4 
 The gray obsidian specimens include two scrapers, one percussion blade, one 
pressure blade, one bifacial knife, and one dart point tip. Both scrapers exhibit exclusive 
scraping motions. The first scraper demonstrates only a meat polish type, and the second 
scraper exhibits soft plants, meat, and maguey polish types. The blades specimens both 
exhibit multiple tool motions. The percussion blade specimen is linked to soft plants and 
wood polish types, while the pressure blade specimen is linked to meat, soft plants, wood, 
and shell. The knife exhibits an exclusive scraping motion linked to meat and hide polish 
types. The dart point tip exhibits only perpendicular striations from scraping meat. 
 The green obsidian specimens include seven pressure blade segments, one 
bipolared blade, and one bifacial drill. The blade segments exhibit multiple (n= 5), 
cutting (n= 1), and sawing (n= 1) tool motions linked variously to soft plants (n= 5), 
maguey (n= 3), meat (n= 3), and wood (n= 2) polish types. One blade specimen exhibits 
the maguey sawing pattern similar to the specimens from Op. 1 and Op. 2. The bipolared 
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blade exhibits multiple tool motions linked only to a meat polish type. The bifacial drill 
shows evidence consistent with boring through meat and shell.  
 
Operation 6 
 The gray obsidian specimens (n= 54) include 22 scrapers, 2 unifacially trimmed 
percussion flakes, 5 percussion blades, 7 bifacial drills, 6 bifacial knives, 4 dart points, 5 
bipolared blades, and 3 lunates. The scrapers exhibit scraping (n= 18) and multiple (n= 3) 
tool motions, while one specimen lacks signs of use. Half of the scraping-exclusive 
specimens exhibit evidence consistent only with maguey polish, and their size grades 
range from 3.5-6 cm with a 4.5 cm median. The comprehensive list of use-wear polish 
types on all gray obsidian scrapers includes maguey (n= 18), meat (n= 8), wood (n= 6), 
and hide (n= 4). There does not seem to be variation between different size grades or 
scraper forms and use-wear patterns. One of the unifacial tools may be associated with an 
adolescent female burial in Room L and it exhibits exclusive scraping motions linked to 
meat, fish (Figure 7.13a), and maguey polish types. The other unifacial specimen exhibits 
multiple tool motions linked to wood and maguey polish types. The five percussion 
blades exhibit multiple (n= 2), cutting (n= 1), and scraping (n= 1) tool motions. The 
polish types on percussion blades include maguey (n= 3), wood (n= 3), and meat (n= 3). 
 Specific use-wear patterns are discernable on the gray bifacial drill specimens 
(Figure 7.16). The seven specimens exhibit five examples of shell boring, one example of 
multiple motions on wood and maguey, and one example each for meat slicing, scraping, 
and piercing. The knife specimens exhibit multiple (n= 4), scraping (n= 1), and slicing 
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(n= 1) motions linked primarily to meat (n= 6) and secondarily to fish (n= 1), maguey (n= 
1), wood (n= 1), and shell (n= 1) polish types. The four dart point specimens all exhibit 
contact with meat, but one specimen also exhibits wood, maguey, and possibly clay 
polish types. The tool motions for dart points include isolated examples of piercing, 
scraping, and slicing. 
The bipolared blade specimens exhibit multiple (n= 4) and exclusive scraping (n= 
1) tool motions in association with a wide variety of use-wear polish types including meat 
(n= 4), soft plants (n= 3), wood (n= 3), maguey (n= 2), fish (n= 1), and bone (n= 1). The 
use-wear pattern on two of the three lunate specimens from Op. 6 matches the use-wear 
pattern on Op. 2 lunate specimens, which may indicate clay shaping or forming. The third 
lunate specimen from Op. 6 appears to be unused. 
 
 
Figure 7.16. Use-wear patterns on Op. 6 drill specimens including (a) shell boring 
(Specimen 147, Room L), (b) wood boring (Specimen 128, Room K), (c) maguey boring 
(Specimen 135, Room J), (d) meat piercing (Specimen 94, Room L), (e) burning 
(Specimen 83, Room V). 
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The green obsidian specimens (n= 26) include 16 pressure blades, 1 percussion 
blade, 4 bifacial drills, and 4 bipolared blades. The pressure blade specimens exhibit 
multiple (n= 11) and exclusive sawing (n= 4) tool motions, while one specimen appears 
to be unused. Two of the pressure blade specimens exhibit the exclusive maguey sawing 
use-wear pattern previously mentioned. The total list of use-wear polish types on pressure 
blades includes wood (n= 11), maguey (n= 9), soft plants (n= 6), shell (n= 5), meat (n= 
5), and fish (n= 1). The single percussion blade specimen exhibits multiple tool motions 
consistent with wood and maguey working. Three of the bifacial drill specimens show 
evidence for boring different materials including shell (n= 3), wood (n= 1), maguey (n= 
1), and meat (n= 1). The fourth drill exhibits exclusive evidence for maguey piercing and 
scraping (Figure 7.16c), which could represent a specific stage in maguey fiber 
production or extraction. The bipolared blades exhibit multiple (n= 3) and exclusive 
scraping (n= 1) tool motions connected to meat (n= 3), soft plants (n= 3), maguey (n= 2), 
and wood (n= 2) polish types. Finally, the Op. 6 dataset includes one red dart point that 
exhibits evidence for meat slicing. 
 
Operation 7 
 The gray obsidian specimens (n= 13) include four scrapers, one unifacial tool, 
four percussion blade segments, two bifacial knives, one bifacial reduction late stage 
percussion flake with retouch, and one bifacial drill. The unifacial tool and scrapers 
exhibit scraping (n= 3) and multiple (n= 2) tool motions linked to wood (n= 4), maguey 
(n= 3), meat (n= 3), hide (n= 1), and soft plants (n= 1) polish types. The percussion blade 
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segments exhibit multiple (n= 2), scraping (n= 1), and slicing (n= 1) tool motions linked 
to wood (n= 3), meat (n= 2), soft plants (n= 2), and maguey (n= 1) polish types. Both 
knives exhibit multiple tool motions. One knife specimen exhibits soft plants and meat 
polish types, and the other specimen exhibits evidence for wood, maguey, meat, and hide 
polish types. The retouched bifacial flake shows evidence for maguey scraping. The 
bifacial drill exhibits evidence consistent with boring shell and meat. The single green 
obsidian blade specimen exhibits evidence for working maguey through multiple tool 
motions. The single red scraper specimen exhibits evidence for meat scraping. 
 
Operation 9 
 The gray specimens include two percussion blade segments, one scraper, and one 
bifacial drill. The percussion blade specimens both exhibit evidence for maguey working 
through multiple tool motions, while one specimen also shows evidence for wood 
working. The scraper shows evidence for an exclusive scraping motion in contact with 
meat, hide, and maguey. The bifacial drill does not exhibit evidence for boring or 
piercing, but rather it shows possible evidence for scraping clay. 
 The green obsidian specimens include four pressure blade segments, one scraper, 
and one bipolared blade. The pressure blade specimens exhibit cutting (n= 2), sawing (n= 
1), and multiple (n= 1) tool motions in contact with wood (n= 3), maguey (n= 2), meat 
(n= 2), and shell (n= 1). The scraper specimen exhibits an exclusive scraping motion 
linked to maguey and meat polish types. The bipolared blade specimen exhibits an 
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exclusive cutting motion linked to contact with maguey, which is different than the 
previously identified maguey sawing use-wear pattern.  
 
Operation 10 
 The Op. 10 specimens are all green obsidian and comprise six pressure blade 
segments, three scrapers, and one uniface tool. The blade specimens exhibit multiple (n= 
4), sawing (n= 1), and cutting (n= 1) tool motions linked variously to maguey (n= 4), 
wood (n= 2), soft plants (n= 2), and meat (n= 1) polish types. Half of the blade specimens 
show exclusive evidence for maguey processing. All three scraper specimens exhibit 
evidence for a distinct scraping motion in contact with maguey, while one specimen also 
shows contact with wood. The uniface tool shows evidence for multiple tool motions 
linked to meat and maguey polish types. 
 
Cihuatecpan Household Lithic Production and Consumption Patterns 
 The surveys and excavations of residential areas at Cihuatecpan recovered lithic 
artifacts from three context groups, which provide substantial datasets for evaluating both 
research questions posed in this study. Domestic lithic production took place in many 
households at Cihuatecpan, and the tecpan and nearby households on its terrace 
collectively represent a primary zone for the site’s obsidian tool economy. Resource 
accumulation strategies were consistent across different household contexts with the 
caveat that tecpan residents also used a low proportion of basalt. The nearby Otumba 
source and the Estetes outcrop provided gray obsidian, the overwhelming majority of 
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Cihuatecpan’s lithic material. All residents of Cihuatecpan had equal access to late-series 
pressure blades made of Sierra de las Navajas green obsidian, which was imported as 
prepared prismatic blade cores for domestic production and/or more likely brought to the 
site by itinerant blade makers (navajeros). Tool functions were non-specific to material 
sources but more directly linked to specific tool forms in most contexts. 
 
Site-Wide Patterns 
The results from technological and use-wear analyses together indicate that 
Cihuatecpan’s site-wide Postclassic assemblage fits the model for multicrafting based on 
two main criteria: (1) high densities and totals of percussion blade and unifacial scraper 
production evidence coupled with moderate densities and totals of prismatic blade and 
bifacial production evidence, and (2) percussion blade and unifacial scraper specimens 
linked primarily to maguey processing use-wear patterns and bifacial knives linked 
primarily to meat processing use-wear patterns. Other tool forms such as bifacial drills 
and pressure blades were also used to process maguey, the most frequently encountered 
polish type on use-wear specimens (Table 7.7). Evans (1988) notes 133 large spindle 
whorls recovered through excavations at Cihuatecpan and links its settlement pattern as 
well as those of other dispersed terrace villages to maguey cultivation, and the lithic data 
clearly indicate that processing maguey for its various resources was part of the economic 
foundation, if not the main economic driver, for the site. Lithic production was a “full-
time” activity in the sense that cultivating and processing maguey was a perpetual daily 
task that required different types of stone tools as needed. Other craft production 
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activities involving stone tools and materials such as bone, shell, and clay were 
intermittent (Table 7.7). The blade production output—measured by a complete and 
proximal blade segments to blade core ratio of 25.2:1—from this assemblage indicates 
intermittent blade production. 
The lithic data fit well within the production for use model as opposed to the 
production for exchange model. The vast majority of the finished tools and tool 
fragments exhibited macroscopic signs of use during technological classification, and 
microscopic use-wear patterns consistently appeared very thick on tool surfaces. The 
subjective aesthetic qualities of all tool forms appeared very low in comparison to tools 
from the Tlajinga District and La Laguna. Comparing ratios of platform rejuvenations 
and error correction flakes to complete and proximal blade segments (4 percent) and 
overshot blades to distal blade segments (2 percent) provides more objective 
measurements for assessing blade production skill levels in this study’s diachronic 
sample. The Cihuatecpan assemblage also provides a bifacial production error ratio—
measured by margin and overshot flakes to bifacial percussion flakes (6 percent)—that 
can be used for future lithic studies. It is important to note that the widespread practice of 
pecking and grinding blade core platforms in the Epiclassic period and its continued 
popularity during the Postclassic period made successful pressure blade removal an easier 
task for more ancient Mesoamericans. Therefore, it may be more appropriate to contain 
quantitative comparisons of blade production skill levels to settings before and after the 
invention and spread of ground platforms to respective regions of Mesoamerica. 
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Commoner Household Patterns 
 The residents in commoner households (Op. 1, Op. 2, Op. 4, Op. 9, and Op. 10) at 
Cihuatecpan practiced a multicrafting strategy that utilized raw nodules/cobbles and 
macrocores of gray obsidian—primarily from Otumba and nearby outcrops—to produce 
mostly percussion macroflakes, macroblades, and unifacial scrapers with the occasional 
bifacial knife or dart point. Evidence for gray obsidian blade production in the secure 
assemblages is very low based on artifact counts but the blade production output rate of 
37:1 is comparable to the intermittent level detected in the site-wide assemblage, which 
includes the disturbed excavation contexts from commoner households. The bifacial 
production error rate (6 percent) matches the site-wide rate and the blade error correction 
rate (3 percent) is very close to the site-wide rate; the secure commoner household lithics 
do not include overshot blades. 
The commoner household assemblages demonstrate that bipolar flakes for meat 
and maguey processing, bifacial drills for boring shell and processing maguey, and 
lunates for ceramic production were produced and/or used very infrequently. Dart points 
and bifacial knives exhibit primarily meat and hide use-wear polish types. Blades exhibit 
a wide variety of use-wear patterns including more domestic crafting related patterns than 
food production patterns, indicating that blades were the most multifunctional tool form. 
Blades may have also been used to clean and eat fish, which must have been imported 
because fish were not local to Cerro San Lucas and the surrounding area. The specimens 
with fish cleaning use-wear patterns originate from Op. 1, Op. 2, and Op. 6, which may 
indicate a specific access point for the fish trade in that area of the site (Figure 7.1). 
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Spatial distributions of polish types across the site (Table 7.8) also indicate: possible 
concentrations of bone working at Op. 1 and Op. 2 and woodworking at Op. 1 and Op. 7; 
higher food production and consumption at Op. 1, Op. 4, and Op. 7; and domestic craft 
production at Op. 9 and Op. 10 may have been restricted to woodworking and maguey 
processing. Analyzing use-wear polish types by household spatial divisions reveals few 
differences aside from slightly more maguey processing in interior spaces (Table 7.9). 
 
Table 7.8. Polish Type Counts on 70 Specimens from Commoner Households at 
Cihuatecpan (ca. A.D. 1150-1550). 
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Table 7.9. Polish Type Counts on 35 Interior and 35 Courtyard Specimens from 
Commoner Households at Cihuatecpan (ca. A.D. 1150-1550). 
 
 
Tecpan Patterns 
 Residents of the tecpan practiced a multicrafting strategy that utilized raw 
nodules/cobbles and macrocores of gray obsidian—primarily from Otumba and nearby 
outcrops—to produce mostly percussion macroflakes, macroblades, unifacial scrapers, 
percussion blades, and bifacial knives. Other minor products included drills, dart points, 
bipolar flakes, lunates, and crescent shaped lapidary objects. Tool distributions indicate 
specific clusters of activities in both public areas and interior domestic spaces belonging 
to three separate nuclear families. Density comparisons indicate that gray obsidian tool 
production and consumption activities were almost twice as dense at the tecpan compared 
to commoner households. However, the gray obsidian blade production output rate is 
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16.1:1, which is a lower scale of production than the scales from commoner household 
and site-wide assemblages. Densities of green obsidian late-series pressure blades and 
blade production evidence were very similar between the tecpan and commoner 
households. The bifacial production error rate (11 percent) is almost double the 
commoner household and site-wide rates, which indicates that tecpan bifacial knappers 
may have been less skilled than other residents of Cihuatecpan. The blade error 
correction rate (5 percent) indicates that tecpan knappers may have also been less skilled 
than other blade makers at Cihuatecpan. The secure tecpan lithics do not include overshot 
blades. 
 The tecpan use-wear specimens indicate that the primary activities involving 
obsidian tools were maguey processing, woodworking, and meat processing and 
consumption (Table 7.10). Secondary activities included shell boring through the use of 
bifacial drills and soft plant (e.g., maize) processing through the use of late-series 
pressure blades and bipolared blades. Blades and bipolared blades were used for a variety 
of multifunctional purposes. Dart points and bifacial knives were linked primarily, but 
not exclusively, to meat processing. Unifacially modified percussion blade scrapers 
represent the most specialized tool form, and this tool form was designed to be used in an 
exclusive scraping motion against primarily maguey and secondarily wood. Multiple tool 
forms may have been used to clean or eat fish. The Cihuatecpan use-wear data also 
indicate specialized lunate forms designed for shaping clays for ceramic production, 
which cluster near a stone and adobe oven that was filled with ceramics. Analyzing use-
wear polish types by location reveals that maguey and meat processing were the most 
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frequently conducted activities in more public exterior spaces, while the majority of 
domestic interior activities involved maguey, wood, and meat (Table 7.11). Finally, hide, 
bone, and clay use-wear polish types were restricted to interior spaces.  
 
Table 7.10. Polish Type Counts on 80 Specimens from Operation 6 (Tecpan) at 
Cihuatecpan (ca. A.D. 1150-1550). 
 
 
Table 7.11. Polish Type Counts on 65 Interior and 15 Courtyard Specimens from 
Operation 6 (Tecpan) at Cihuatecpan (ca. A.D. 1150-1550). 
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Conclusion 
 Archaeological investigations at the dispersed terrace village of Cihuatecpan in 
the Teotihuacan Valley have recovered lithic assemblages from 24 mounds and 10 
operations including eight households that date primarily to the 15th and 16th centuries 
A.D. The primary lithic material at the site was gray obsidian from the nearby Otumba 
source and Estetes outcrop, which arrived to Cihuatecpan as raw nodules/cobbles and 
macrocores. Domestic lithic production took place in many households across the site, 
and the tecpan and nearby households on its terrace collectively represent a primary 
production zone near the site center. This palace associated production zone created the 
high density of obsidian refuse recovered from Op. 8 (Abrams 1988). Successive stages 
of tool production were not linked across households within this production zone or 
between households on other terraces. Resource accumulation strategies were consistent 
across different contexts with the caveat that tecpan residents used a low amount of 
basalt. 
The primary products of the Cihuatecpan lithic production zone were percussion 
macroblades that were further modified into unifacial scrapers and macroflakes that were 
elaborated into bifacial knives. Cihuatecpan residents also made their own gray obsidian 
blade cores primarily to create percussion blades and, secondarily, late-series pressure 
blades. These blade products often underwent additional modifications, such as distal 
retouch to create a scraping edge or more substantial bifacial retouch to create a drill. The 
most popular material for late-series pressure blades was green obsidian from the Sierra 
de las Navajas source, which was exploited intensely by economic and political 
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institutions within the Aztec Triple Alliance. These blades exhibit a higher rate of ground 
platforms but a similar rate of distal retouching compared to gray obsidian blades. All 
residents of Cihuatecpan had equal access to late-series pressure blades made of Sierra de 
las Navajas green obsidian, which was imported as prepared prismatic blade cores for 
domestic production and/or more likely brought to the site by itinerant blade makers 
(navajeros). Other tool forms produced infrequently in this zone included dart points, 
bipolar flakes and blades, crescent-shaped lapidary objects, and lunates. There is no 
evidence of specialized tool forms used for specific ritual functions such as bloodletting, 
despite the recovery of a burial at Op. 7 that is analogous to the neonate burial that has 
evidence for bloodletting on a use-wear specimen from Op. 18 in the Tlajinga District, 
Teotihuacan (covered in Chapter 6). 
According to the available use-wear data, obsidian tools were not used very 
differently within interior and exterior household spaces. However, spatial distributions 
of use-wear specimens and their polish types may indicate a broad scope of shared 
activities across the site as well as certain concentrations of meat-focused food 
production and domestic crafting focused on working maguey, wood, and shell. Tool 
functions were non-specific to material sources in all spatial contexts. However, certain 
tool forms exhibit use-wear patterns suggestive of having served more specific functions, 
rather than for multiple functions, and the tecpan’s specimens exhibit use-wear patterns 
suggestive of more specific functions than specimens from commoner households. The 
specific tool functions include links between modified percussion blades and unifacial 
scraper forms to a maguey scraping use-wear pattern; bifacial knives and dart points to 
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meat cutting, slicing, and scraping use-wear patterns with meat-like and blood-like 
residues; lunates to a possible clay shaping use-wear pattern; and bifacial drills, which 
concentrate at the tecpan, to a shell boring use-wear pattern. These tool functions were 
not exclusive to each respective tool form, and many tool forms were used for the site’s 
main economic activity that required stone tools: maguey processing. Blades and bipolar 
tools were the most multifunctional tool forms used for both food production, which may 
have also included eating imported fish, and domestic crafting in both tecpan and 
commoner household contexts. Crawfish (Cambarellus montezumae)—listed as Acocil in 
the Florentine Codex—and nine species of fish local to the lakes, riverbanks, and ponds 
of the Basin of Mexico were utilized as food during the Postclassic period (Widmer and 
Storey 2017:55-57). However, many of their remains in excavated soils can pass through 
6 mm mesh screens, and crawfish (invertebrates) and tiny dried fish (e.g., Mexcalpique of 
the Goodeidae family) were primarily eaten whole, making them almost completely 
invisible in the archaeological record. In his analysis of heavy fractions of flotation 
samples wet-screened through 1 mm mesh, Widmer identifies low quantities of boney 
fish (Osteichthyes) and argues that fish were extremely important for the diet of Tlajinga 
33 residents of Teotihuacan during the Classic period (A.D. 250-550) (Widmer and 
Storey 2017:Table 1). These findings from Tlajinga 33 and the results in this study 
indicate that future analyses of heavy fractions of flotation samples and use-wear patterns 
on obsidian tools from Postclassic sites may reveal more accurate reconstructions of 
Aztec diets than macrobotanical and faunal analyses alone. 
 347 
The results from technological and use-wear analyses together indicate that both 
commoner household and tecpan residents practiced a multicrafting strategy by 
producing modified percussion blades and unifacial scraper forms for processing 
maguey, bifacial knives for processing meat and other animal products, and late-series 
pressure blades for a multitude of domestic crafting and food production tasks. The 
tecpan’s gray obsidian assemblage indicates that these activities, and specifically bifacial 
production, were almost twice as dense at this location compared to other households. 
However, blade and bifacial production skill levels were lower in the tecpan compared to 
other households. Cihuatecpan residents did not produce stone tools in high quantities for 
tribute demands or market exchange, despite the site’s close proximity (3-5 km) to 
obsidian sources. Evans (1988) links the settlement pattern at Cihuatecpan and other 
dispersed terrace villages to maguey cultivation, and the lithic data clearly indicate that 
processing maguey for its various resources was part of the economic foundation, if not 
the main economic driver, for the site. Lithic production was a “full-time” activity 
because cultivating and processing maguey was a perpetual daily task that required 
different tools as needed. Blade production can be more accurately classified as 
intermittent.
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Chapter 8 
A Diachronic Evaluation of Domestic Lithic Production Strategies, Consumption 
Patterns, and the Integration of Political, Ritual, and Domestic Economies in 
Prehispanic Central Mexico 
 
Introduction 
 The diachronic study of stone tools has been a focus of archaeology since its 
inception. Lithic research has enhanced our understanding of human origins, migrations, 
and cultural processes. Stone tools were integral to the lives of ancient Mesoamericans 
just as they were to our earliest hominin and possibly hominid ancestors (ca. 3.3 m.y.a.) 
as well as much later residents of temporary and permanent settlements worldwide. 
Unlike other civilizations of the ancient world, Mesoamericans formed regionally urban 
societies and political states and empires without the use of metal tools or weaponry. 
Instead, ancient Mesoamericans exploited sources of obsidian, chert, basalt, rhyolite, 
jadeite, and other stone types to fashion different tool forms capable of many functions. 
Archaeological research conducted in the Neovolcanic Axis that runs across modern day 
central Mexico indicates that many cultural practices required one material consistently 
over a period of 3,000 years: obsidian. 
Obsidian sources are chemically traceable, and the increasing use of lower-cost 
sourcing methods such as portable X-Ray Fluorescence (pXRF) coupled with visual 
classifications has enabled Mesoamerican archaeologists to examine more sites with 
relatively larger sample sizes in recent decades. These studies are often focused on one 
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site with research objectives designed to assess differences in source utilization between 
successive occupation periods and/or spatial variability within a single component. Some 
studies apply to regional scales and examine source utilization at multiple sites with 
many components; these studies, however, typically evaluate source utilization on a site-
wide basis and do not compare intrasite variability over time (e.g., site X used 90 percent 
source 1 and 10 percent source 2 during the first occupation, but later it used 70 percent 
source 1 and 30 percent source 2 during the second occupation). Regional data are 
essential for the diachronic study of macroregional obsidian trade, which are supported 
by intensive investigations at obsidian source locations and comparisons of their 
respective totals in different site-wide assemblages across Mesoamerica. An examination 
of regional research reveals that Mesoamerican archaeologists have nevertheless studied 
lithic economies across different spatial and temporal scales using a consistent method: 
source utilization distinguished by chemical and visual sourcing techniques. This method 
has been used for both site-based and a limited number of regionally-based research 
objectives to evaluate lithic economies and change in these over time. Archaeologists 
have reconstructed production techniques for different tool forms based on Colonial 
period accounts, ethnographic observations, and experimental replication studies. Topics 
such as the identification of lithic workshops and technological advancements have been 
conducted in central Mexico, often with diachronic analyses depending on site contexts. 
The field should continue to apply these valuable technological approaches to lithic 
analysis in collaboration with new household excavation projects that seek to identify 
different living contexts within the region. 
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Finished lithic tool forms can be distinguished by physical attributes (e.g., 
dimensions, shapes, and weights) and residual flake scars indicative of different 
production techniques. The distributions of different tool forms and their corresponding 
archaeological contexts reveal general patterns of consumption. However, specific 
functional interpretations of different tool forms depend on the information gleaned 
through high magnification use-wear analysis, which is in its infancy in Mesoamerican 
archaeology apart from Aoyama’s (1995, 1999, 2007, 2009) notable work in the Copan 
Valley and Central Petén. The present work seeks to develop such investigations further 
in central Mexico by integrating spatial, technological, and use-wear data for the 
diachronic study of stone tool consumption. Integrating lithic datasets can be challenging 
because analysts may utilize different typologies for tool forms such as bifacial points 
and scrapers, although blade typologies are reasonably consistent amongst studies. The 
research reported here may have saved future lithic analysts from the task of converting 
previously published data into new unified typologies because the use-wear study results 
indicate that specific tool forms and functions were not always (and sometimes not 
frequently) linked within occupation periods let alone consistently within sites over time. 
Our current lithic typologies for tool forms like dart points and scrapers are sufficiently 
accurate to allow us to allocate more time and attention to use-wear analyses that produce 
more reliable data for determining tool functions. 
I contend that there is a distinct imbalance in how the diachronic study of ancient 
economies has been approached in central Mexican lithic studies, and that more attention 
has been paid to the investigation of lithic production and obsidian provisioning strategies 
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as site-wide activities compared to the investigation of lithic consumption, intrasite 
variability, and tool forms and functions. In framing this study, I intended to initiate a 
more holistic discussion that examines how political, ritual, and domestic lithic 
economies intersected and shaped the lives of household residents over the courses of 
different ancient Mesoamerican cultural histories. 
 This chapter extends my interpretations of the data to wider regional and temporal 
scales, and the following sections synthesize and contextualize the results from the 
previous site-focused chapters that outlined individual technological and use-wear 
analyses with previous lithic studies conducted in central Mexico (Chapter 2). The sites 
in this project’s study sample are useful for evaluating short, successive cultural and 
economic transformations associated with increasing regional urbanism throughout the 
Middle, Late, and Terminal Formative; comparing domestic practices in a Terminal 
Formative regional town to a humble urban district of Classic Teotihuacan at the height 
of its urban population and market economy; and assessing how domestic lithic activities 
in a Late Postclassic rural village governed by the Triple Alliance and located near an 
obsidian source either continued or began to differ significantly from earlier domestic 
lithic activities at Epiclassic and Early Postclassic sites, which contributed to 
advancements in blade production techniques during the reconfiguration of obsidian 
supply networks and market systems in the region. This discussion of diachronic change 
is structured by the study’s primary research questions focused respectively on domestic 
production strategies and consumption patterns. I conclude by identifying broader 
conclusions that can be drawn regarding households and how their lithic related activities 
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reflect the intersections and transformations of domestic, ritual, and political economies 
in prehispanic central Mexico. 
 
An Evaluation of Formative Period (900 B.C.-A.D. 100) Lithic Economies 
Lithic economies were one of the mechanisms that integrated cultural traditions 
from eastern and western Mesoamerica during the Formative period in the Central 
Highlands (Plunket and Uruñuela 2012). Early Formative period sites such as Coapexco 
in the Basin of Mexico imported Zinapecuaro obsidian from the west (Boksenbaum et al. 
1987), while residents from the small village of Altica in the Teotihuacan Valley made 
use of locally available Otumba obsidian to supply growing consumer demands in the 
Chalcatzingo region to the south, yet also acquired ceramics from the Gulf Coast (Stoner 
et al. 2015). These long-distance exchange networks were supplied by intermittent 
household production. Populations increased in size, moved to previously unoccupied 
areas, and began living and interacting in closer proximities to each other over the course 
of the Formative period. Social differentiation began to increase at functionally urban 
centers such as Chalcatzingo during the Middle Formative, but expressions of social 
difference became more pronounced at the larger Late Formative cities of Cuicuilco and 
Xochitecatl (Carballo 2016), which exhibit political and religious institutions through 
monumental architecture analogous to later Classic period cities. Researchers have 
identified evidence for both domestic and public rituals in many Formative settings. 
Lithic economies contributed to these regional processes of urbanization, and domestic 
contexts offer the most effective samples for evaluating Formative lithic economies. 
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The Organization of Domestic Lithic Production 
In a broad sense, domestic lithic production fits comfortably under Blanton and 
colleagues’ (1996) model of corporate or inclusive strategies, rather than network or 
exclusionary strategies, for the Formative period in the Central Highlands. The 
production, trade, and consumption of long-distance prestige goods, usually classified as 
a component of network strategies, were a prominent focus of Early and Middle 
Formative economies in many regions of Mesoamerica. However, Blanton et al. (2005) 
argue that prestige goods did little to affect larger social dynamics such as large-scale 
agriculture, demographic movements, and the evolution of market exchange. Domestic 
lithic production at the small Middle Formative period village of Amomoloc was not 
geared towards the creation of either status symbols for local use or prestige goods 
destined for exchange. Prestige goods were also not a focus of Late and Terminal 
Formative period lithic production at Tetel, Mesitas, and La Laguna. Overall, the data 
indicate the emergence of a specialized lithic production strategy focused on blades and 
increased production scales at La Laguna during the Terminal Formative. One example 
of multicrafting from Late Formative Nativitas near Xochitecatl links lithic production to 
prestige goods (Hirth et al. 2009). These intermittent activities took place in non-elite 
households and involved the manufacture of chert drills for local use in lapidary 
production using jade imported from Guatemala. Lapidary production was probably a 
more economically beneficial activity for Nativitas residents due to their close proximity 
to the Xochitecatl urban center and its larger consumer base compared to residents of 
rural villages such as Tetel and Mesitas and even the town of La Laguna, which likely
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experienced less frequent visits from long distance traders/merchants and non-local 
inhabitants. In other words, the demand for prestige items created by domestic lithic 
production appears to have been very limited and only concentrated near primary 
urban centers. 
A model for the elite sponsorship of prismatic blade production and trade linked 
to the emergence of social hierarchies in the Formative period (e.g., Clark 1987) does not 
fit the evidence from successively occupied sites spanning the Middle through Terminal 
Formative in Puebla-Tlaxcala (Table 8.1). Local blade production was not conducted at 
Amomoloc where residents imported whole blades. Starting in the Late Formative blade 
production took place primarily in residential contexts, rather than institutional contexts, 
and a production strategy for exchange did not emerge in either elite or commoner 
residences while social differentiation was increasing and more rural areas were being 
integrated with regional economic systems. A Late Formative concentration of lithic 
production debris attached to Xochitecatl’s Edificio del Serpiente (Blanco 1998) provides 
evidence for one or many politically-sponsored production event(s), perhaps undertaken 
as a form of labor tribute, which may foreshadow state-sponsored production events near 
Teotihuacan’s Moon Pyramid (Carballo 2013a). The primary lithic production zone 
located just beyond the main civic-ceremonial zone at Terminal Formative La Laguna, 
however, indicates that more frequent lithic production activities took place in a 
combined domestic-communal setting linked to suprahousehold feasting and communal 
ritual (Carballo et al. 2014; Walton and Carballo 2016).
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The most active blade makers were not necessarily the most productive or skilled. 
Blade production output levels doubled from the Late to Terminal Formative occupations 
at the secondary production zones linked to elite (Area H) and commoner (Area F) 
residences, but the primary blade production zone at Area I increased its productivity by 
only 23 percent (Table 8.2). The Area I production zone exhibits both higher rates of 
overshot and other blade production errors compared to the secondary production zones. 
The blade makers in these commoner and elite residences were equally skilled. Lower 
densities of blade production and blade consumption related artifacts at Area H compared 
to Area F, despite similar blade production outputs, also indicate that these equally 
skilled commoners were more active contributors to the site’s blade economy. In general, 
blade production error rates decreased over the course of the Late and Terminal 
Formative periods, and knappers were specifically more successful at improving overshot 
rates compared to other blade production error rates. 
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The case for elite sponsorship of blade production, or the production of other tool 
forms, in the other areas of the Central Highlands is weak. The evidence from 
Chalcatzingo lends itself to conflicting interpretations about how production debris is 
linked to one (Grove 1987:75-76) or multiple (Hirth 2008) residences. Santley’s (1993) 
interpretation of lithic production at Loma Torremote is problematic because it identified 
a positive feedback loop between increasing socioeconomic status and more spatially 
restricted and increased blade production activity at one house compound cluster without 
considering population density a separate variable. He interpreted this elite residence as 
the head of a local redistributive economy, but argued that these and other diachronic 
developments at the site were all “density-dependent phenomena” (Santley 1993:82). I 
might argue that while a concentrated zone of blade production correlates with a probable 
elite/political leader’s house compound cluster at Loma Torremote, correlation does not 
equal causation. 
As an alternative explanation, dense residential nucleation, an overall increasing 
population, and Loma Torremote’s position in the regional economy—rather than the 
correlating increase in social status differentiation—together may have created a setting 
where inhabitants of one house compound could supply other neighboring house 
compounds by increasing their scale of lithic production, especially if raw materials were 
easy to acquire. It may have made little rational economic sense to invest a considerable 
amount of time in learning a highly specialized skill like blade production—which does 
not appear to have been an activity that was either integral to ritual economies or 
conducted in a ritualized manner where one might receive benefits apart from those 
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measured by traditional economics—and dealing with its sharp production waste in a 
dense urban context if one can reasonably afford to engage in economic exchange with 
one’s kin or neighbors; thus, blade production became a spatially restrictive activity over 
time. De León and colleagues (2009) demonstrate that obsidian was indeed easy for 
residents in the Basin of Mexico to obtain—primarily in the form of whole blades—and 
select sites along the lakeshores specialized in obsidian production and trade via water 
transport (e.g., Boksenbaum et al. 1987).  
This model for an increasing scale of blade production in connection with more 
spatial restriction of the activity at Loma Torremote is supported by a contrasting model 
in northern Puebla-Tlaxcala Valley where a different set of conditions lead to different 
testable expectations for the organization of domestic lithic production. The smaller and 
lower populated sites of Amomoloc, Tetel, Las Mesitas, and La Laguna were located 
farther from obsidian sources and regional exchange systems, although northern Tlaxcala 
became integrated over the course of the Late and Terminal Formative. Settlement 
patterns were relatively dispersed—although population density increased modestly 
during the Middle Formative at Amomoloc (Carballo 2011c:139) and central plazas were 
created during the Terminal Formative occupation at La Laguna—which created 
scenarios where three households provisioned themselves and conducted lithic 
production independently. 
Formative period inhabitants of Amomoloc, Tetel, Mesitas, and La Laguna had 
equal access to different lithic materials including obsidian sources, and evidence for 
frequent blade core maintenance and thick use-wear patterns on almost all of their tools 
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indicate that residents were frugal with obsidian, a non-local material. Resource 
accumulation strategies shifted away from local cherts and Sierra Madre Oriental 
obsidian sources towards the use of Mesa Central obsidian sources and more reduced raw 
material sources ca. 600 B.C. (Carballo et al. 2007). Paredón became the primary source 
for blades and other tool forms increasingly over time, while the importation of whole 
Sierra de las Navajas blades also increased from La Laguna’s Late Formative to Terminal 
Formative occupation.  
Amomoloc residents produced a variety of different tool forms out of chert, while 
basalt was only fashioned into unifacial scrapers. Late and Terminal Formative period 
inhabitants continued to manufacture unifacial scrapers out of basalt and restricted chert 
tool production to simple flake tools with an occasional blade, unifacial scraper, or 
bifacial knife. Residents of Amomoloc, Tetel, and Las Mesitas fashioned obsidian into 
dart points and bipolar tools. The production of bifacial knives and drills decreased over 
time, while obsidian bloodletters were created in non-elite residences during the Late 
Formative at Tetel. Residents of La Laguna produced their own unifacial, bipolar, and 
ritual related tools less frequently than they produced blades, and they imported bifacial 
knives and dart points. The zoomorphic eccentrics and large bifacial knives cached at La 
Laguna’s main temple platform do not appear to have been made locally. The serrated 
and centipede forms of eccentrics at La Laguna (Walton and Carballo 2016:Figures 9 and 
10) do not appear at Teotihuacan. However, relatively similar forms of eccentrics 
deposited in Teotihuacan’s monuments, evidence of Teotihuacano conquest in the region, 
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and militaristic symbolism at La Laguna’s Terminal Formative abandonment may 
suggest Teotihuacano or other non-local knappers as their probable manufacturers. 
 
Lithic Consumption and the Functions of Different Tool Forms 
 Secure excavation contexts at the Formative period sites of Amomoloc, Tetel, and 
Las Mesitas consist primarily of subterranean pit features that represent at least 14 
distinct house yards (Lesure 2014). However, the small lithic assemblage sizes from these 
respective house yard features do not enable distributional analyses within the sites, 
which can only be accomplished with La Laguna’s larger Late and Terminal Formative 
assemblages from three residential areas (Table 8.3). For these site-wide and intrasite 
frameworks, I analyzed lithic consumption and tool function based on different variables 
including material source, tool form, tool use motion(s), and the material(s) worked. The 
diachronic analysis of tool forms has several limitations: the excavations at Amomoloc, 
Tetel, and Las Mesitas were less extensive than the excavations at La Laguna, Tlajinga, 
and Cihuatecpan; the Tlajinga lithics for technological analysis derive from an 
unsystematic survey collection strategy; and modern agriculture disturbed a great portion 
of Cihuatecpan’s ancient residential contexts. Therefore, the percentages of tool forms 
presented in Table 8.3 should not be compared indiscriminately over time. Nevertheless, 
the data reveal broad changes to tool forms and blade modification styles. Table 8.4 
displays percentages of materials worked on the use-wear specimens that derive from 
secure excavation contexts, while the smaller lithic assemblages from the Middle and 
Late Formative period occupations yielded appropriately smaller sample sets for use-
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wear analysis. Therefore, the percentages of different materials worked are best 
compared across two isolated spans of time: Middle to Late Formative and Terminal 
Formative to Late Postclassic.
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Lithic consumption patterns and tool functions at Amomoloc stand out from the 
other Formative period sites. Amomoloc residents used chert tools to work a variety of 
materials, but Tetel and Las Mesitas residents only used chert to process meat or hide. 
Specific tool functions were not restricted to specific material sources of obsidian at 
Amomoloc, Tetel, Las Mesitas, or La Laguna. The Amomoloc toolkit was relatively 
balanced with different tool forms. Bipolar flakes were popular tools—there were about 
1.7 blades for every bipolar flake—as they were for residents at Early and Middle 
Formative sites in the Basin of Mexico (Boksenbaum 1980). Blades rarely underwent 
further modifications once they arrived at the site. Amomoloc scrapers fit the categories 
of crudely modified percussion flakes and irregular or expedient scrapers. Points exhibit 
primarily bifacial pressure retouch on blade or flake blanks. Knives exhibiting stages of 
bifacial percussion and pressure thinning were only made from obsidian. A rhyolite adze 
and smaller drills made from obsidian and chert complemented the other tool forms. 
Amomoloc residents used these locally produced unifacial scrapers, drills, knives, hafted 
dart points, and small bipolar tools indiscriminately for a variety of domestic tasks 
including primarily food processing and secondarily crafting objects from wood, bone, 
and shell (Table 8.4). Imported complete blades and intentionally snapped blade 
segments were used primarily for subsistence activities focused on plant resources. 
The Tetel toolkit reflects a continued popularity for bipolar flakes and 
intentionally snapped blade segments, and overall lithic consumption patterns are more 
similar between Amomoloc and Tetel than they are different. However, the differences 
are rather obvious and indicative of changing needs for certain tool forms. Larger and 
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heavier bifacial tools such as knives, adzes, and bifacially trimmed flakes/blades are 
notably absent in assemblages from both Tetel and Las Mesitas, while points made from 
blades or flakes through bifacial pressure flaking continued to be the most popular 
bifacial tool form. The use-wear specimen from Las Mesitas shows how hafted points 
were likely used for projectile weapons. The Las Mesitas toolkit is notable compared to 
the Tetel toolkit for its lack of bipolar tools. Furthermore, shell polish is absent on the Las 
Mesitas use-wear specimens, while shell polish is about equally present on Amomoloc 
and Tetel specimens. 
Percentages and totals of finished blades and blade segments increased in 
Formative lithic assemblages over time. Blades were used as multifunctional tools for 
both subsistence activities and domestic crafting, but the Tetel use-wear specimens mark 
the increasing use of obsidian blades to exploit maguey plants for fiber extraction and 
pulque production that continued over the Formative period. The increases in bone and 
hide polish types via blade use are linked to craft production rather than meat 
consumption, which may have actually decreased from the Middle Formative to the early 
part of the Late Formative only to have increased again during the Terminal Formative. 
The newest addition to the Formative period lithic toolkit came in the form of 
bifacial needles or ritual bloodletting instruments. Bloodletters originate from non-elite 
domestic contexts and contradict any model that labels bloodletters as prestige goods 
found only in elite domestic contexts (Flannery and Marcus 2005; Parry 1987). Ritual 
bloodletting was often practiced in domestic settings in order to communicate with 
ancestors and supernatural entities (Plunket 2002). The absence of figurines depicting 
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recognizable deities—unlike one possible example of the Old God of Fire at Amomoloc 
(Lesure 2014:278)—and ceramic god effigies, which appear later at La Laguna and other 
Late Formative period sites (Carballo 2007), at Tetel may indicate that bloodletting was 
practiced originally to engage with one’s ancestors. 
While use-wear patterns can only identify soft plants and meat as broad 
categories, Lesure et al. (2006:489) present botanical and faunal analyses from 
Amomoloc and Tetel that indicate a maize-focused diet with deer as the primary meat 
source in addition to beans, squash, wild plants, rabbit, and dog. A collective assessment 
of all 125 specimens from the Tlaxcala village sites suggests diverse applications for 
blades, bipolar flakes, scrapers, and drills with these and other plant and animal resources 
but more specific functions for bifacial knives and dart points linked to food production 
and bloodletters for domestic ritual as time progressed. 
Use-wear specimens from the Middle/Late Formative and Terminal Formative 
occupations at La Laguna indicate that obsidian blades—the most common tool form, 
which was made locally as part of a specialized production strategy—were used primarily 
for tasks linked directly to food production and secondarily for crafting objects from 
wood, bone, and shell. Blades were multifunctional tools capable of working materials 
with different densities through many types of motions. La Laguna residents of both 
occupation periods created new tool forms by modifying blades through notching and 
pressure trimming, and these modified blade tools were used much more frequently than 
points or other bifacial tools. The multifunctionality of frequently modified blades at La 
Laguna highlights the need for high magnification use-wear analysis in order to properly 
 369 
identify tool forms used for distinct tasks such as ritual bloodletting. For example, I 
identified a small segment of a modified blade tool recovered from Terminal Formative 
contexts in Area I as a bloodletter during technological analysis, but further inspection 
via high magnification use-wear analysis revealed polish types for soft plants and 
maguey. The bloodletters recovered from Area H, however, exhibit blood residues and a 
polish type that match the characteristics of Tetel’s bloodletter specimens. It is interesting 
that bloodletters seem to have originated in non-elite domestic contexts at Tetel but later 
are concentrated in elite residences and public ritual contexts at Terminal Formative La 
Laguna (Walton and Carballo 2016). This transference or appropriation of domestic ritual 
bloodletting to public rituals may subtly reflect analogous patterns linked to the formation 
of public, institution, or state sponsored religious deities over the course of the Late and 
Terminal Formative (Carballo 2007). 
One noticeable change from the assemblages at Tetel and Las Mesitas to both 
assemblages at La Laguna is that Middle/Late and Terminal Formative residents were 
more likely to use recycled blade tools reworked by bipolar percussion than to create new 
flakes produced from bipolar cores (Table 8.2). These bipolar tools exhibit use-wear 
patterns linked specifically to food production tasks, and I conclude that bipolar tools 
were used increasingly for food production and consumption throughout the Formative 
period. Two lines of reasoning support this interpretation: (1) bipolar tools were used 
equally by the commoners at Area F and the elites at Area H; and (2) evidence indicates 
suprahousehold feasting at Structure 12M-3 in Area I (Carballo et al. 2014); thus it 
follows that Area I has over twice the amount of bipolar tools compared to Area F and 
 370 
Area H. The link at Area I between a high obsidian density and blade use-wear specimens 
with mostly meat and maguey use-wear patterns further supports an interpretation of 
suprahousehold feasting at Structure 12M-3. It is important to mention that Table 8.4 
reveals a low level of meat consumption at Area H based on use-wear polish type 
percentages. However, the sample from Area H is half the size of the samples from Area 
I and Area F and the research questions dictated preference for distinct tool forms (e.g., 
drills and bloodletters) as use-wear specimens when they appeared. Considering this 
variation, it appears that meat consumption was fairly balanced across the three 
residential areas. 
In contrast to bipolar tools, unifacial scrapers were used mostly for non-food 
production related tasks such as wood, maguey, and hide scraping at La Laguna. Locally 
produced and imported dart points could have been used for both food and craft 
production during the Middle/Late Formative occupation, but Terminal Formative dart 
points increasingly exhibited evidence for use as projectile weapons for hunting animals, 
such as white-tailed deer (Odocoileus virginianus). Imported bifacial knives were used 
for butchering meat, which likely included white-tailed deer, Mexican cottontail rabbit 
(Sylvilagus cunicularius), and domestic dog (Canis familiaris) according to zoological 
bone analysis at the site. 
The drills at Area H show evidence consistent with a shell boring use-wear 
pattern, which indicates, together with bloodletters, that Area H residents used 
specialized tool forms for specific activities more commonly than other Terminal 
Formative residents of La Laguna. However, densities of obsidian blade production and 
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consumption indicate that Area I residents used blades most frequently followed by Area 
F residents, who used them more frequently than Area H residents. Polish types were 
strongly developed on most of the La Laguna use-wear specimens, as they were with 
specimens from the Tlaxcala villages, which indicate moderate to heavy use for most 
tools in all three residential areas. This latter characteristic of tool consumption parallels 
the acts of frequently modifying and recycling blade tools at La Laguna. 
 
A Comparison of Terminal Formative (100 B.C.-A.D. 100) and Classic Period (A.D. 
200-550) Domestic Lithic Economies 
 The growth and expansion of Teotihuacan accelerated by volcanic activity 
concentrated a large portion of the region’s population into an urban environment and 
shifted regional settlement patterns and trade routes in the early part of the Classic period 
(Cowgill 2015b). There were practical advantages for prehispanic central Mexicans to 
move to Teotihuacan such as higher quality housing, better economic opportunities, and 
easier access to foreign goods through market systems and foreign immigrants 
themselves. Over time, families at Teotihuacan began to share walls with each other and 
form larger corporate structures of identity and economic production. Power wielded by 
political state and/or religious institutions grew as officials exacted labor tribute to 
construct monuments, craft items for use in state-sponsored ceremonies, and raise combat 
forces when needed. Teotihuacan institutions also appropriated widely accepted central 
Mexican deities, sponsored the production and city-wide distribution of theatre-style 
incensarios designed for ancestor veneration, and painted apartment compound walls 
 372 
with an art style that emphasizes militaristic themes and societal roles, rather than 
individual differences, to unite the large multiethnic population. Assessing the impacts of 
these and other changes to Classic period lithic economies involves comparing the 
organizational structures and lithic consumption patterns of pre-Teotihuacan households 
to their relative correlates in Teotihuacan apartment compounds. Analyzing domestic 
lithic production systems in the context of other regional and precinct workshops at 
Teotihuacan and obsidian production at Sierra de Las Navajas reconstructs a more 
accurate picture of Classic period lithic economies writ large. 
 
The Organization of Domestic Lithic Production 
 Spence (1981) originally identified 17:S3E1 in the Tlajinga District as a local 
obsidian workshop based on unsystematic surface collections from the TMP. Recent 
PATT excavations at Op. 17 and Op. 18 confirmed the importance of obsidian lithic 
production and consumption along the eastern side of the Avenue of the Dead running 
through the Tlajinga District. The upcoming publications focused on the Op. 17 lithic 
data will have more interpretive power, but my technological analysis of a sample of 
TMP lithic collections hints at their possible conclusions and can, at the very least, be 
used to compare domestic lithic production and consumption at Classic period Tlajinga to 
earlier Terminal Formative patterns. 
 Just as prior studies of lithic production have shown at other locations across the 
ancient city, Sierra de las Navajas green obsidian was overwhelmingly the most popular 
material for stone tools in the Tlajinga District. Green obsidian was more likely than gray 
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obsidian to have arrived to the Tlajinga District as decorticated macrocores, which were 
likely shaped onsite at Sierra de las Navajas quarries (Pastrana and Domínguez 2009). 
Sourcing studies on obsidian collections originating in or near major monuments at 
Teotihuacan indicate that Tulancingo and Paredón sources were exploited by 
Teotihuacanos (Carballo 2013b:121-123), but Paredón was more prominently exploited 
by earlier Formative period residents in northern Tlaxcala. In the TMP collections, gray 
obsidian—primarily Otumba but also Paredón and Zacualtipan—was used more 
frequently for thicker unifacial scrapers and bifacial tools than green obsidian, which has 
a significantly higher proportion of blade tools. Resource accumulation strategies were 
similar across the apartment compound structures located along the Avenue of the Dead 
in the Tlajinga District. These skewed tool form frequencies, along with similar spatial 
distributions, indicates how both ancient Teotihuacano knappers and consumers 
recognized that the material properties of Otumba, Paredón, Zacualtipan, and Sierra de 
las Navajas obsidian were more beneficial for different tool forms. The lack of chipped 
chert or basalt tools in the low status Tlajinga District reflects increased economic 
investment in both regional and local obsidian extraction, production, and exchange 
networks during the Classic period (Pastrana and Domínguez 2009). These networks 
operated independently from the state, and models that label Teotihuacan as the head of a 
commercial empire (e.g., Santley 1983), or even a controlling economic force within the 
Basin of Mexico, are not supported by recent excavations within and beyond the city 
(e.g., Clayton 2016). Investigations at Formative period sites in central Mexico have 
shown that these economic activities grew out of household demands for tools used 
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primarily in quotidian tasks. Notable cases of lithic production linked to political or ritual 
economies were infrequent compared to the mounting body of evidence indicative of 
household production. 
Comparing blade production outputs across the different TMP mapping sites 
identifies 17A:S3E1 as a prominent lithic workshop that served neighboring Tlajinga 
District residents along the Avenue of the Dead. This focused concentration of blade 
production in one residence of a neighborhood located in a densely occupied city recalls 
the earlier developments at Formative Loma Torremote where growing residential 
nucleation correlated with increasing blade production at one residence (Santley 1993). 
This type of organization for domestic lithic production is very different than the model 
of independent lithic production at Formative period Tlaxcala villages and the early town 
of La Laguna. The blade production output for PATT Op. 17 will be undoubtedly much 
higher than the blade production output from the surface collection, which itself 
compares with the intermittent crafting outputs calculated from Middle/Late Formative 
excavation contexts at northern Tlaxcala villages (Table 8.2). The results from this 
study’s technological and use-wear analyses combined with the technological analysis of 
PATT’s lithics led by Hirth indicate that 17:S3E1 residents practiced a multicrafting 
strategy by elevated production of obsidian blades and products from blades (e.g., 
sequins and small eccentrics) for exchange in the Teotihuacan and/or broader regional 
market system. Blades were also used locally as tools for household food production and 
likely crafting objects from wood, bone, and shell. Residents of 17:S3E1 also produced 
obsidian scrapers and bifacial tools in smaller numbers, which did not exceed household 
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demands, while bipolar tool production was almost nonexistent. The sharp decrease in 
bipolared blades at the Tlajinga District likely indicates that residents could easily obtain 
a fresh new blade from the workshop at 17:S3E1 in place of recycling worn down blades 
through bipolar modification as the Formative period residents of La Laguna often did. 
Identifying microscopic use-wear patterns on PATT lithic specimens was crucial 
for properly identifying the basic range of materials worked by blades at the 17:S3E1 
lithic workshop because many specimens did not exhibit macroscopic signs of use-wear. 
It is incorrect to attribute the higher scales of blade production in concentrated locations 
at Teotihuacan only to growing craft specialization during the Classic period. It is more 
likely that scale of production increased to serve the demands of a growing urban 
population and possibly visiting tourists/religious pilgrims. One factor that likely 
contributed to higher scales of blade production during the Classic period was an 
improved knapper skill level aimed at minimizing overshot blades. There is no evidence 
that officials at Teotihuacan exacted tribute demands for obsidian blades produced within 
the city. Instead, they summoned or employed highly skilled knappers in state-sponsored 
events at precinct workshops to produce ceremonial bifacial knives, dart points, and 
eccentrics for ceremonies and ritual offerings in the nearby monuments (Carballo 2011b). 
Spence’s (1981, 1986) distinctions between local, regional, and precinct workshops thus 
remain meaningful because lithic production in the Tlajinga District (local) did not 
support the city’s ritual or political economies. Therefore, the most likely scenario is that 
Op. 17 knappers traded their excess blades to city residents and others who attended 
marketplaces and traversed the Avenue of the Dead near their home. 
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Lithic Consumption and the Functions of Different Tool Forms 
 Consumption patterns in the Tlajinga District must be reconstructed with attention 
to the unique features of residential life in Teotihuacan compared to settings at earlier 
Formative and later Epiclassic and Postclassic settlements. With a very large centralized 
population as a reliable consumer base, proximity to the Otumba source, and evidence for 
Teotihuacano house compounds and temporary campsites at Sierra de las Navajas 
(Pastrana and Domínguez 2009), Teotihuacan was well provisioned with obsidian. The 
elimination of resource acquisition as a variable in the reconstruction of consumption 
patterns at Teotihuacan allowed me to isolate other variables such as source material 
properties, functional utility, and spatial distributions in my interpretations. In other 
words, a Formative period resident of a village in northern Tlaxcala may decide to use an 
Otumba dart point’s edge for woodworking when he or she would rather use a freshly 
knapped Paredón obsidian blade, but was not be able to make that preferred choice if he 
or she had limited resources or the village was in between visits from an itinerant blade 
maker. In contrast, a Classic period Teotihuacano consumer living in the low status 
Tlajinga District had more direct control over decisions with tool use given that he or she 
had adequate purchasing or bartering power in the marketplace or with the local 
neighborhood tool makers. The use-wear data from Op. 17 and Op. 18 at the Tlajinga 
District indicate that gray obsidian was not utilized for crafting items out of bone or shell, 
and the majority of gray obsidian use-wear specimens correspond to unifacial and bifacial 
tool categories which themselves are more prominently linked to subsistence based 
activities over domestic crafting irrespective of material type. The polish types were also 
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lightly developed on most specimens, which contrast sharply with the heavily developed 
polished types on Formative specimens indicative of more intense and repeated activities. 
Blades were the most common tools at the Tlajinga District. Tlajinga residents 
preferred complete blades over intentionally snapped blades. The practice of modifying 
blades through notching and trimming continued from the Terminal Formative to the 
Classic. The large number of Amantla blades, identified by a specific alternating edge 
damage or retouch pattern, warrants a deeper investigation into the possibility of a 
specific function for this unique tool form. The Amantla blade specimens from Op. 17 
and Op. 18 often demonstrate hafting, or plant material polish consistent with binding, 
and a range of polish locations and intensities spanning from minimal use-wear evidence 
to highly developed use-wear evidence along one or both edges. These findings support 
Pastrana’s model for Amantla blades as removable blade sections that could fit into 
slotted wooden handles to form composite tools. These composite tools were used to 
work any type of available material through any viable tool motion. The added support of 
a wooden handle likely made the blade sections last longer while scraping denser 
materials such as thicker woods and bone, while simultaneously protecting the user’s 
hands. 
The PATT use-wear data indicate that blades were the most multifunctional tool 
type, while scrapers, knives, and dart points had more specific functions linked primarily 
to subsistence activities. Tool form distributions in the TMP collections indicate that 
unifacial scrapers fashioned from large percussion blades and flakes were also popular 
tools used near the lithic workshop and other residential sites near the Avenue of the 
 378 
Dead in mapping square S3E1. A similar total of expediently-fashioned crude or irregular 
scraper forms outnumbered more specific turtleback, spoon, and discoid forms. Unifacial 
scrapers often demonstrate hafting and use-wear patterns consistent with wood and 
maguey scraping, but there are no indications for specific functions linked to specific 
scraper forms. 
In contrast to the 72 dart points from a ritual deposit at Op. 17 (Feature 5), the 
TMP collections have relatively fewer dart points but more large bifacial knives and 
bifacially trimmed tools compared to Terminal Formative La Laguna. The bifacial 
production debitage includes smaller edge and alternate flakes, but lacks early and late 
stage percussion flakes, which indicates that Tlajinga residents may have obtained 
bifacial preforms with completed stages of percussion shaping. Bifacial knives 
demonstrate use-wear patterns consistent with butchering or preparing meat. Residents of 
Teotihuacan were primarily urban dwelling farmers but they also hunted/trapped wild 
animals that traveled through their gardens and raised their own animals such as 
cottontails, jackrabbits, quails, and turkeys (Somerville et al. 2016). Therefore, hunting 
forest dwelling animals (e.g., deer) for food was probably an infrequent activity for 
Tlajinga District residents during the height of Teotihuacan society. However, the counts 
for meat use-wear polish on Op. 17 and Op. 18 specimens indicate that meat consumption 
across the two settings match the levels of meat consumption evidenced by use-wear 
patterns on La Laguna’s Terminal Formative specimens. The pending results of faunal 
analyses on the PATT collections may reveal whether Op. 17 or Op. 18 residents raised 
animals and/or obtained them through the marketplace. 
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Comparing the use-wear data from Op. 17 and Op. 18 specimens reveals two 
additional findings regarding lithic consumption patterns. Tlajinga residents may have 
produced items from bone and shell more frequently near the communal patios excavated 
in Op. 18 and goods from wood and maguey near the residence and lithic workshop 
excavated in Op. 17. Finally, a neonate burial deposited within a complete vessel (Feature 
30) recovered from Op. 18 excavations provided a valuable context for testing and 
confirming the technological attributes and use-wear pattern that this study assigns to 
ritual bloodletters. The distribution of excavated bloodletter specimens is limited to Op. 
18, which may indicate that bloodletting was included as part of communal rituals such 
as musical performances and dancing that took place in the Tlajinga District’s public 
patios. Bloodletting was both an elite domestic and public ritual activity at Terminal 
Formative La Laguna, while evidence from the Tlajinga District indicates that 
bloodletting continued to be part of ritual life in low status communal spaces during the 
Classic period. Concentrations of bloodletters found in Xochicalco’s ceremonial zone 
(Andrews and Hirth 2016) and a residential complex east of Xochitecatl-Cacaxtla in 
association with ceremonial ceramics, an altar, and two burials indicate that ritual 
bloodletting survived Teotihuacan’s collapse into the Epiclassic period, unlike other 
ritual practices linked more specifically to the Teotihuacan state (Serra Puche et al. 
2014). The Formative period origins of ritual bloodletting and its survival after 
Teotihuacan indicate it that was linked to deeply held religious beliefs. 
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Changing Geopolitics for Epiclassic (A.D. 600-900) to Postclassic Period (A.D. 900-
1521) Lithic Economies 
 The Epiclassic period of balkanization that followed the end of Classic period 
Teotihuacan experienced distinct shifts in obsidian trade networks and formations of new 
regional market systems for obsidian products (staple goods) organized primarily around 
multicultural city-states and their immediate hinterlands (Hirth 2000, 2006a). Domestic 
lithic production took place in urban contexts as part of a multicrafting strategy focused 
primarily on obsidian blades along with the adoption of pecked and ground platforms, 
which lowered the skill level required to detach pressure blades. The bow and arrow was 
also introduced during the Epiclassic period (Andrews and Hirth 2006), but the majority 
of weapon artifacts and artistic depictions of central Mexican weapons as classified as 
atlatl darts. State ritual practices linking stone tools and depictions of warfare in the 
Epiclassic continued to follow earlier Formative and Classic period canons, but 
Epiclassic states were not major consumers of the products created through domestic 
lithic production. 
 The Early Postclassic period witnessed the spread of an ideological complex 
linked to a primordial city (Tollan) used by rulers to govern cities with multiethnic 
populations (López Austin and López Luján 2000), urban growth at Tula (Healan 1989), 
and the expansion of lithic economies that connected inhabitants of central Mexico to 
coastal maritime trade networks via Chichen Itza (Healan 1993). Ucareo was the 
prominent source for many Epiclassic sites, but excavations at Tula, Ucareo, and Sierra 
de Las Navajas indicate that Sierra de Las Navajas reemerged as the primary source 
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during the Early Postclassic (Healan 1993, 2002). Tolstoy (1971) made the observation 
that local non-obsidian materials (e.g., chert, basalt, and rhyolite) were popular in the 
Tula region over the course of the Postclassic period, and recent survey and excavation 
data from the Tepetitlan region support this conclusion (Castillo 2013). Domestic lithic 
production was conducted according to a multicrafting strategy at the Early Postclassic 
site of La Estrella, Hidalgo. Domestic ritual features at La Estrella (i.e. altar and infant 
burial) include one trilobal eccentric but lack bloodletters (Castillo 2013), and I am not 
aware of any clear examples of bloodletters recovered from Tula. Domestic ritual is often 
one of the most reliable material indicators for ethnicity or social group identity, and 
perhaps the lack of evidence for ritual bloodletting in Early Postclassic altar and burial 
contexts in the Tula region reflects a stronger integration of incoming northern 
Chichimec beliefs compared to previously enduring central Mexican ritual beliefs. 
  Tula residents created stone tools as part of a multicrafting strategy in domestic 
contexts outside of the civic-ceremonial zone (Healan 1986, 1993). Blades and modified 
blade products (e.g., trilobal eccentrics and Amantla blades) were the primary tools, and 
they were used to manufacture objects of shell and bone. The Tula blade production 
economy operated independently from the state and its scale of production fit the needs 
of the immediate local region. However, the Tula state exacted labor tribute on groups 
living near Sierra de Las Navajas to acquire blades to trade in the macroregional 
economy. 
 The Late Postclassic period corresponds with the formation and expansion of the 
Aztec Triple Alliance, which invested heavily in the Sierra de Las Navajas obsidian 
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mining, production, and distribution economies (Pastrana 1998, 2007; Pastrana and 
Carballo 2017). These processes were intimately connected to Aztec cosmological and 
religious belief systems, and obsidian tools themselves were used physically and 
symbolically for medicinal purposes (Pastrana and Athie 2014). One of the most 
distinguishing features of Aztec lithic production is that workshops at mining/quarrying 
locations, urban, and rural sites practiced different roles in a broader organized economy. 
Sites aligned with the Tlaxcallan and Purepecha or Tarascan states, however, were 
economically independent from the Aztec and used mostly Paredón and Ucareo-
Zinapecuaro sources, respectively (Millhauser et al. 2015; Pollard and Vogel 1994; 
Walton 2017). Residents of Cholula were not major consumers of Aztec controlled Sierra 
de Las Navajas obsidian during the Late Postclassic (Edelstein 1995). Furthermore, gray 
obsidian from Cholula’s Postclassic contexts included a mix of Sierra Madre Oriental and 
Michoacán sources rather than the Mesa Central sources overseen by the Triple Alliance. 
Aztec technological innovations included new forms of composite weaponry (macuahuitl 
and tepoztopilli) and polished ritual receptacles, sculptures, effigies, personal adornments 
(Otis Charlton 1993), and other status symbols (e.g., scepters and clubs) (Pastrana and 
Carballo 2017). Similar lapidary production methods for personal adornments are limited 
to Postclassic contexts in Tarascan territory (Rebnegger 2010; Walton 2017). 
 This study’s analysis of domestic lithic production and consumption at the rural 
village of Cihuatecpan is valuable because it helps to refine the Aztec macroregional 
obsidian enterprise and evaluate whether or not earlier geopolitical and cultural 
developments contributed to the Postclassic structure of domestic life in the Teotihuacan 
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Valley. Technological and high magnification use-wear analyses can identify whether 
economic patterns of Epiclassic balkanization persisted, the Early Postclassic Tula-
centered economic structures remained, or Triple Alliance rule and Aztec culture dictated 
the dynamics of lithic production and consumption. 
 
The Organization of Domestic Lithic Production 
 Resource accumulation strategies are consistent across different household 
contexts at Cihuatecpan with the caveat that tecpan residents also used a low proportion 
of basalt. The nearby Otumba source and the Estetes outcrop provided gray obsidian, the 
majority of Cihuatecpan’s lithic material. This focus on locally available obsidian 
parallels the focus on local sources of rhyolite in the Tepetitlan region (Castillo 2013) and 
local chert and basalt on the island site of Xico (Brumfiel 1986) during the Late 
Postclassic. However, spatial proximity was not the only factor that contributed to raw 
material provisioning strategies. For example, Otumba obsidian represents only 25 
percent of the obsidian from the Otumba city-state, while state managed Sierra de Las 
Navajas obsidian constitutes the remaining 75 percent (Parry 2001). In addition, 
Tepeapulco is located almost equidistant between the Otumba and Paredón source areas 
but obtained virtually all of its gray obsidian from the Paredón source area, indicating 
that Tlaxcallan likely did not have exclusive political control or management over the 
source area in contrast to Tarascan control over the Ucareo-Zinapecuaro source areas. 
Residents of Cihuatecpan had equal access to late-series pressure blades made of Sierra 
de las Navajas obsidian, which was imported as prepared prismatic blade cores for 
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domestic production and/or more likely brought to the site by itinerant blade makers 
(navajeros). Aztec political management over the Sierra de Las Navajas source is thus 
evident at Cihuatecpan, but residents of Cihuatecpan were free to independently 
provision themselves with raw nodules of Otumba obsidian. The contrast between 
obsidian provisioning and domestic production patterns at Cihuatecpan and Otumba 
supports Evans’ (1988:16) argument that Cihuatecpan was not under the jurisdiction of 
the Otumba city-state and its tlatoani. 
Domestic lithic production took place in many households at Cihuatecpan, and the 
tecpan and nearby households on its terrace collectively represent a primary zone for the 
site’s obsidian tool economy. The location of a primary lithic production zone in 
“downtown” Cihuatecpan parallels the primary blade production zone in La Laguna’s 
“downtown” eastern plaza (Walton and Carballo 2016). Domestic lithic production at 
Cihuatecpan followed a multicrafting strategy and a lithic production for use model as 
opposed to the lithic production for exchange model, which instead broadly reflects lithic 
production at Sierra de Navajas campsites, Otumba urban domestic lapidary production, 
and Otumba quarry and rural domestic bifacial production. The majority of 
Cihuatecpan’s complete and fragmented tools exhibited macroscopic signs of use during 
technological classification, and microscopic use-wear patterns consistently appeared 
thick on tool surfaces. Bifacial and unifacial tool production represent much higher 
proportions of lithic activity at Cihuatecpan compared to earlier sites in central Mexico 
(Table 8.1). Intermittent blade production represents equal proportions of the tecpan and 
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commoner household assemblages, and these Late Postclassic blade production 
proportions are most similar to the proportions from Terminal Formative La Laguna. 
Density comparisons indicate that gray obsidian tool production and consumption 
activities were almost twice as dense at the tecpan compared to commoner households. 
However, the tecpan’s gray obsidian blade production output rate is lower than the output 
rates from commoner household and site-wide contexts. The tecpan’s bifacial production 
error rate (11 percent) is almost double the commoner household and site-wide error 
rates, which indicates that tecpan bifacial knife makers were probably less skilled than 
other residents of Cihuatecpan. The tecpan’s five percent blade error correction rate 
compared to commoner households’ three percent rate indicates that tecpan knappers 
may have been less skilled than other blade makers at Cihuatecpan. In all three 
measures—densities, output rates, and skill levels—the intrasite dynamics of lithic 
production at La Laguna and Cihuatecpan are similar across communal and household 
structures. 
Visual inspections of bifacial tools during analysis confirmed that craftsmanship 
did not improve universally over time. The aesthetic qualities of bifacial knives and dart 
points produced at Cihuatecpan are poor compared to contemporaneous bifacial artifacts 
deposited in offerings at the Templo Mayor (López Luján 1994, 2005) as well as earlier 
examples of knives and eccentrics from La Laguna (Carballo 2012; Walton and Carballo 
2016) and Teotihuacan (Sugiyama and López Luján 2007). Certain dart points from 
Formative period villages in Tlaxcala rival the average quality of a Cihuatecpan dart 
point. Therefore, despite high bifacial production levels at the site, it does not appear that 
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household bifacial production at Cihuatecpan was linked to Aztec political and/or ritual 
economies. Instead weapons were probably produced through regional labor taxes in 
state-managed operations at Sierra de Las Navajas, the workshops supplied and 
supervised by the Otumba city-state, and possibly workshops at Tenochtitlan (Pastrana 
1998, 2007). The evidence for lapidary production at Cihuatecpan is limited to a few 
bead or crescent/disk blanks, and thus it is highly unlikely that prestige items such as 
personal adornments were produced at Cihuatecpan. The identification of a lapidary 
prestige good economy at a Postclassic urban center (Otumba) (Otis Charlton 1993) but 
not a village (Cihuatecpan) recalls the lapidary production near Late Formative 
Xochitecatl (Hirth et al. 2009) but not La Laguna. Lithic production at Cihuatecpan was 
focused solely on staple goods, but the dense concentration of lithic debris studied by 
Abrams (1988) that I interpret as a downtown communal dump may indicate that bifacial 
knives and scrapers were exported to other sites in the Teotihuacan Valley. 
 
Lithic Consumption and the Functions of Different Tool Forms 
The Cihuatecpan toolkit has more distinct tool forms than the other sites in the 
study sample (Table 8.3). Residents of Cihuatecpan also consumed higher totals of non-
blade tools compared to earlier inhabitants of prehispanic central Mexico. The primary 
products of the Cihuatecpan lithic production zone were large percussion blades that were 
modified into unifacial scrapers and flakes that were knapped into bifacial knives. Long 
retouched percussion blades were the most common unifacial tool form. Slightly smaller 
percussion flakes and irregular forms represent the middle tier. The final tier includes 
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very distinctive forked or bilobed forms and spoon-shaped scrapers. Longer and thicker 
bifacial knives were more prevalent than smaller drills, which were more prevalent than 
dart points. 
Among the categories of blade tools, residents of Cihuatecpan likely used 
percussion blades just as frequently as they used late-series pressure blades, the preferred 
blade product for the other sites in the study. Trimming continued to be the most popular 
blade modification but Amantla style trimming, if it was a retouch pattern, did not 
continue into the Postclassic period. The practice of notching blades continued into the 
Postclassic period despite evidence for local bifacial dart point production. Cihuatecpan’s 
blades were not trimmed and notched into small dart points—as they were during the 
Formative period—or arrowheads as they were at other Postclassic sites. Therefore, it is 
more likely that notched blades at Cihuatecpan like other possible examples from 
Otumba and Cholula households were used in textile production (Edelstein 1995; Parry 
2001). The practice of recycling blades via bipolar production continued into the 
Postclassic period, and in general bipolar tools came out of their retirement during the 
Classic period at Teotihuacan. It would be valuable to research additional lithic 
consumption contexts outside of blade workshops at Teotihuacan and Xochicalco to 
refine the diachronic trajectory or fate of bipolar tools. 
Spatial distributions of use-wear specimens and their polish types indicate a broad 
scope of shared activities across the site as well as concentrations of meat-focused food 
production and domestic crafting with maguey, wood, and shell. Obsidian tools were not 
used differently within interior and exterior household spaces across the site. Tool 
 388 
distributions and architectural data indicate clusters of activities in both public areas and 
interior domestic spaces belonging to three separate nuclear families in the tecpan. 
Slightly higher totals for meat polish at the tecpan compared to higher soft plant polish 
totals at commoner households may hint at dietary differences across the site, but a larger 
use-wear sample size combined with paleobotanical and faunal analyses would be 
necessary to substantiate this finding. 
Tool functions were non-specific to material sources but more directly linked to 
specific tool forms in most contexts at Cihuatecpan. Blades and bipolar tools were the 
most multifunctional tool forms used for both food production, which may have also 
included eating imported fish, and domestic crafting in both tecpan and commoner 
household contexts. The specific tool functions include links between modified 
percussion blades and unifacial scraper forms to a maguey scraping use-wear pattern; 
bifacial knives and dart points to meat cutting, slicing, and scraping use-wear patterns 
with meat-like and blood-like residues; lunates to a possible clay shaping use-wear 
pattern; and bifacial drills, which concentrate at the tecpan, to a shell boring use-wear 
pattern. These tool functions were not exclusive for each respective tool form, and many 
tool forms were used for the site’s main economic activity that required stone tools: 
maguey processing. Evans (1988) links the settlement pattern at Cihuatecpan and other 
dispersed terrace villages to maguey cultivation. Lithic production was a “full-time” 
activity in the sense that cultivating and processing maguey was a perpetual daily task 
that required different types of stone tools as needed. Both maguey exploitation and 
woodworking seem to have increased significantly from the urban contexts at 
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Teotihuacan to rural contexts at Cihuatecpan. However, future use-wear analyses at 
Teotihuacan may reveal that woodworking and maguey processing were not shared 
activities in communal apartment compounds. 
Other craft production activities involving stone tools and materials such as bone, 
shell, hide, and clay were intermittent at Cihuatecpan. The small amount of bone polish 
on Cihuatecpan use-wear specimens compared to shell polish may indicate that imported 
shell was valued more than locally available bone for craft items at both commoner and 
tecpan households. An alternative hypothesis is that earlier musical instruments made of 
bone (e.g., rasp and turtle shell drum at Tlajinga) were replaced by musical instruments 
made of ceramic (e.g., whistles, bells, and pipes at sites in Morelos) during the 
Postclassic period (Smith 2002:98). 
The absence of bloodletting instruments identified by either technological or high 
magnification use-wear analysis at Cihuatecpan is an important finding. In his review of 
domestic ritual in Aztec societies, Smith (2002) places ritual bloodletting or autosacrifice 
into the category of private state rituals that were conducted primarily in temples, rather 
than residences. For example, both artistic representations and floor chemistry data 
indicate focused areas of bloodletting at the “Hall of the Eagle Warriors,” Templo Mayor 
at Tenochtitlan, while bone awls and agave thorns are interpreted as the bloodletting 
instruments (Barba et al. 1996). Bloodletting was also an important ritual for Aztec 
military leaders at the mountainside temple of Malinalco. A diachronic examination 
reveals that obsidian bloodletters were used for domestic rituals but these practices 
decreased significantly after the Epiclassic period. One might interpret that more frequent 
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public human sacrifices under the auspices of codified temple institutions and political 
elites indexed by chacmool statues and other graphic artistic depictions shifted the 
religious meanings of blood sacrifice from domestic to public settings during the 
Postclassic period. In public contexts, human sacrifices were designed to placate or gain 
favors from the gods. Instead, I argue that the absence of bloodletters in domestic 
contexts at Cihuatecpan, contemporaneous Aztec sites, and possibly Early Postclassic 
Tula region sites may signal a decrease in ancestor worship over time. Significantly fewer 
Aztec burials have been recovered by excavations compared to burials from earlier 
societies in the region, which may also reflect little concern for ancestor worship. Smith 
(2002:112-113) notes that the absence of ancestor worship at Aztec sites in Morelos is 
unsurprising given that nobles controlled most the land and commoners could only gain 
access to land through personal ties with nobles or their membership in calpulli 
organizations. 
 
Conclusion 
 Households were the driving production force and end consumers of lithic 
implements in prehispanic central Mexico. Provisioning strategies in household 
workshops shifted over time based on spatial proximities to lithic material sources; 
functional utilities of different sources based on their material properties; regional growth 
of urbanism and economic trade networks; political investments at source locations; and 
macroregional geopolitics. Domestic lithic production was practiced mostly to satisfy 
household needs throughout the Formative period except where blade production 
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increased at La Laguna, perhaps to support communal feasting events during the 
Terminal Formative. The large population at Teotihuacan enabled an additional 
component of multicrafting with blades and products made from blades during the 
Classic period, but Tlajinga residents also used blades for crafting objects used in 
communal patio rituals in addition to market exchange. Multicrafting continued as a lithic 
production strategy through the Epiclassic and Postclassic periods. Close scrutiny of the 
study’s lithic assemblages through technological and high magnification use-wear 
analyses reveals that modern notions of exclusive job specialization do not reflect the 
realities of domestic lithic production in prehispanic central Mexico. 
Lithic production did not originate under the control of political elites or religious 
institutions in prehispanic central Mexico. Aztec management over the distribution of 
Sierra de Las Navajas obsidian and Tarascan oversight over the distribution of Ucareo-
Zinapecuaro obsidian during the Postclassic period are notable exceptions to the mostly 
unregulated lithic economies in earlier periods. In fact, institutions often required 
different products for religious ceremonies and ritual offerings that necessitated separate 
production events at different locations near state monuments. These separate economic 
demands were met by required labor tributes from only the highest skilled knappers in 
their polities. Thus, ritual economies represented minor to moderate additions to the 
demands of lithic economies writ large. Processes of mining obsidian and using it for 
both state and domestic rituals and curative rites followed deeply held religious beliefs. 
Therefore, obsidian tools do not fit exclusively into the etic category of staple goods. 
Obsidian bloodletters are distinctive non-utilitarian tool forms, linked to public altars and 
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ancestor worship in both commoner and elite residences primarily from the Formative to 
Epiclassic periods. During the Postclassic period, increased scales of textile production 
may be linked to the increasing specialization of certain tool forms for craft production 
apart from subsistence activities. The production of weapons was never a significant 
feature of most domestic lithic economies despite evidence for increasing militarism in 
the region over time. 
A diachronic look at blade production error rates indicates that skill levels 
increased consistently from the Formative to Postclassic periods (Table 8.2). Blade 
production error rates improved significantly after the invention and widespread use of 
pecked and ground platforms in household workshops during the Epiclassic period 
(Healan 2009:107). Quantitative approaches to lithic production skill levels have proven 
useful, but visual assessments also complement error rates. For example, the poor 
aesthetic qualities of Cihuatecpan’s tools do not compare with contemporaneous bifacial 
knives and eccentrics deposited in the Templo Mayor or late-series pressure blades 
produced at Sierra de Las Navajas. Therefore, it is more likely that urban state and 
religious institutions sponsored or patronized the best knappers, who were not often 
patronized by less affluent rural Aztec villages. The application of newly invented 
techniques to produce highly polished lapidary items that signified social status and/or 
ethnicity may not have been widespread across Aztec societies. Separate lapidary 
workshops at the Otumba city-state also indicate an isolated example of prestige good 
production designed for export, stereotypically labeled as part of a network strategy 
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linked to Early and Middle Formative period economies but more suitable for the Late 
Postclassic period in central Mexico. 
The vast majority of locally produced stone tools outside of source location sites 
(e.g., Sierra de Las Navajas) were used in household spaces for food and craft production. 
The late-series pressure blade was the most common tool form. Pressure blades were 
multifunctional and could be modified via pressure trimming or notching and recycled 
through bipolar percussion to suit specific tasks as needed. Three distinct 
trimming/notching patterns match up loosely to general time periods: small dart points 
(Formative), Amantla blades for composite tools (Classic-Early Postclassic), and serrated 
or saw-like blades (Postclassic). Percussion blades became more popular over time for 
their use as standalone tools and modified use as unifacial scraping tools. My use-wear 
studies reveal that classifying all large unifacially trimmed flakes or blades as “scrapers” 
is incorrect. Many scrapers were used exclusively in lateral cutting or sawing motions. 
Efforts to create scraper typologies should be corrected by means of high magnification 
use-wear analysis. Scrapers were increasingly linked to maguey, wood, and hide craft 
production starting in the Terminal Formative period but were more likely to have been 
hafted and used for scraping maguey beginning in the Classic period. Hafted dart point 
projectiles and bifacial knives were used for specialized hunting and meat butchering 
tasks, respectively, almost exclusively starting in the Terminal Formative period. Smaller 
bifacial drills were used primarily but not exclusively for shell craft production. In 
contrast, bipolar tools were likely used for basic food production and consumption 
throughout the Formative period. 
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Chapter 9 
The Power of Comparative Research and Its Contributions to Economic 
Anthropology 
 
Economic Structures in Prehispanic Central Mexico 
The comparative study of ancient economies contributes to the broader mission of 
economic anthropology through its ability to identify control over the means of 
production and analyze consumer activity patterns in different sectors of society. 
Comparing the debris from lithic production loci to stone tools in consumption contexts 
reveals that household labor and independent traders primarily fueled the lithic 
economies of prehispanic central Mexico. Direct management but not exclusive 
monopoly over the means of production appeared only during the Late Postclassic period 
with the Triple Alliance and one source area (Sierra de Las Navajas), which produced a 
variety of tool forms for imperial state demands as well as regional household consumer 
demand, specifically for multifunctional pressure blades. Hirth’s (2016) analysis of Aztec 
economies writ large demonstrates that entrepreneurial households were the driving force 
behind a complex system of marketplaces that connected regional webs of rural villages, 
towns, and urban centers. These market systems distributed both local highland resources 
and non-local lowland resources from distant territories—including those occupied by 
enemies of the state—acquired by pochteca vanguard merchants. Triple Alliance military 
conquests extracted a large quantity of wealth from tributary subjects, and these new 
incomes stimulated a wave of economic development that trickled down through society 
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via state sponsored festivals, elevated elite consumption, and rewards to warriors and 
military personnel (Hirth 2016:270-271). 
Over the course of ancient Mesoamerica’s history it was more common for 
political and religious institutions to command labor tribute and summon skilled knappers 
to make ceremonial items and weapons in separate workshops (e.g., Carballo 2011b). In 
many ways, this command over labor connected to lithic economies (i.e. a form of tequitl 
or coatequitl) is analogous to many examples of corvée labor connected to the 
construction of monumental architecture across the ancient world. It is difficult to 
identify the production dynamics for non-ceremonial weapons in prehispanic central 
Mexico. Atlatl dart points are known to have been used for hunting megafauna during the 
Paleoindian period, and the household production of dart points during the Formative 
period was likely geared towards hunting deer and other medium-sized mammals that 
inhabited the pine forest environments that extended east of the Basin of Mexico. It is 
quite possible that residents of prehispanic central Mexico simply took their hunting 
weapons and used them as combat weapons once they were summoned for duty.  
Hunting animals was a complementary activity to maize agriculture—the primary 
method of food production in prehispanic central Mexico—and thus large concentrations 
of atlatl dart points outside of state managed armories more likely index warfare over 
hunting. Future use-wear studies and technological comparisons of atlatl dart points, 
spear points, and arrowheads from armories, household storage contexts, and occupation 
layers with warfare or destruction evidence will help clarify this sector of ancient 
Mesoamerican economies. 
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Consumption patterns in household contexts indicate that lithic tool form 
specialization increased over time alongside the reduction of costs for social interaction 
via increased population sizes and densities caused by regional formations of urban 
societies in central Mexico. The evolution of marketplaces also parallels the evolution of 
specialized obsidian tool forms or objects—most notably jewelry and other items to 
display social status—and a wider array of goods and services in prehispanic central 
Mexico (Hirth 2016). The results from this study indicate that the specialized use of 
distinct tool forms was also influenced by a site’s position in the regional economy rather 
than just its population size/density or degree of its political supervision/control. 
Throughout early periods of research, archaeological interpretations of craft 
specialization—and thus the availability of highly specific tool forms marketed for 
different tasks—were traditionally linked to the operations of state level societies, which 
were thought to exhibit rigid systems of political power and social class hierarchies 
(Childe 1950). Craft specialization was therefore interpreted mostly by its connection to 
political power. The growth of religious and state institutions in prehispanic central 
Mexico coincided with the increasing use of obsidian—which was considered a sacred 
material for indigenous groups during the Late Postclassic and Early Colonial periods—
for ceremonial weapons, temple offerings, and status symbols (e.g., polished jewelry). A 
traditional approach would argue that these distinct tool forms point to craft 
specialization, itself an indication of the presence of state institutions and a relatively 
high degree of political control. However, the evaluation of Formative period household 
consumption contexts reveals that obsidian blades were modified into specific tools used 
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for bloodletting rituals designed to engage with ancestors. These domestic ritual activities 
took place in small villages and towns, which lack overt signs of incorporation or 
subjugation by a regional political capital. These household contexts, which can include 
small bifacial drills used in the production of shell and jade jewelry, point to relatively 
humble material declarations of social status during the Formative period. 
 
Comparative Revisions to Economic Structures in the Ancient World 
The field of archaeology is now beginning to realize that early interpretations 
regarding ancient economies erred in their overemphasis of the impacts of political power 
and social status on economic systems at the expense of independent entrepreneurs, 
regional population sizes, site population densities, and their corresponding structural 
frameworks. For example, based on the results of their comparative analysis of 30 states 
Blanton and Fargher (2010) argued that markets were a product of population growth and 
urbanization due to increasing consumer bases which made specialized production more 
feasible. Studies of fiscal activity in the pre-capitalist economy of New Kingdom Egypt 
have shown that temples did not stand as centers of redistributive economies, but rather 
that private property, personal income, and wage labor existed as far back as the Old 
Kingdom (Warburton 1997). Elites and state officials mostly controlled the production of 
weapons through palace economies during the Old World’s Bronze Age, but ongoing 
excavation projects in Mycenaean lower towns and more detailed analyses of Linear B 
texts (e.g., Nakassis 2013) have begun to illustrate that palace economies were not highly 
restrictive driving forces for Late Bronze Age economies. 
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The only two broad economic sectors controlled directly by the Roman Empire 
were the importation of grain from Egypt and the mining of gold and silver, which was 
often leased out to private individuals (Bang et al. 2006). The Roman Empire managed 
the production of weapons, armor, and other military equipment in state-sponsored and 
legion-managed fabricae from an earlier Iron Age system operated by independent 
craftsmen only as early as the fourth century A.D. (Bishop 1985). Wealth in the ancient 
Roman world could be acquired independently, and Storey (2004) argues that Roman 
entrepreneurs were truly marginal and not a bourgeoisie class. The dense populations in 
Roman cities were thriving consumer bases for elite estate holders who became rich by 
investing in land and managing its access fees (e.g., rents and taxes). In Roman society, 
regional urbanism had to take place first before individuals could exert their agency by 
gaining wealth from economic dealings with many consumers to the point when those 
individuals could acquire political positions by either election or force to exert power 
through codified institutions. In many ways, ancient economies were vehicles for upward 
social mobility. 
The research presented in this dissertation indicates that the growth of regional 
market economies enabled households in central Mexico to increase production scales of 
specific tool forms (mostly blades), yet they still practiced subsistence risk management 
through multicrafting. The production scales of New World economies were more limited 
when compared to Old World economies because they did not have beasts of burden or 
wheeled vehicles to enable the same scale or speed of ground transport. However, 
independent and political investments in water transport and maritime trade networks 
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enabled the growth of commercialization in Mesoamerica over time to the point where 
Spanish conquistadors remarked on the impressive quantity and quality of goods 
available for exchange in the Tlatelolco marketplaces compared to contemporary 
European markets during the Colonial period. On the other hand, in South America, Inka 
economic structures were notably different than those from other ancient societies 
because of comparatively smaller urban populations spread across a wider territory that 
encompassed different environmental zones separated by sharp differences in elevation. 
Inka elites desired to expand territorial control because the economy was based largely on 
agricultural tribute/taxation and a corvée labor system (mit’a), which often suppressed 
market exchange activities (Stanish 2010). Similar to Tarascan elites and their control 
over Ucareo-Zinapecuaro obsidian (Pollard and Vogel 1994; Walton 2017) and copper 
mining (Pollard 1987), Inka elites applied direct rule over silver production at targeted 
locations within their political territory (Van Buren and Presta 2010). 
 
Comparative Reflections on Contemporary Economic Structures 
In his discussion of the field’s efforts to reframe models of ancient economies and 
compare them to contemporary economies, Feinman (2017:140) argues that we must be 
able to accurately model contemporary economies just as we have improved our models 
of ancient economies. More specifically, we must move beyond the overly simplistic 
dichotomy of “free” market economies, completely devoid of political or sociocultural 
influences, and pre-capitalist economies, where political states and other institutions 
commanded high degrees of control. We must also provide empirical justification for the 
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terminology that we use to describe economic activities. Contemporary Western 
conceptions of job specialization are not transferable to reconstructions of pre-capitalist 
ancient economies. In fact, rigid job specialization may not even be a useful analytical 
concept for comparative research on increasingly globalized economies. The US Bureau 
of Labor Statistics report for December 2016 indicates a labor force participation rate of 
62.7 percent, and 5.1 percent of those individuals hold multiple jobs. That means that 
almost half of the able US workforce population does not fit into the mold of a 
specialized producer and consumer! The widespread use of the internet and software 
applications (e.g., Uber and Airbnb) for mobile devices has enabled individuals to gain 
secondary income sources through the so called “sharing economy.” Virtual marketplaces 
such as EBay and Etsy and integrative shipping services with fast delivery options 
significantly reduce the costs for social interaction between producers and consumers. 
Etsy, in particular, markets itself as a service that enables individuals to literally 
multicraft and sell their different wares/artworks to consumers worldwide.  
In prehispanic central Mexico, household knappers developed technological 
innovations that reduced skill level requirements for blade making and modified existing 
tool forms for specific tasks such as processing maguey for textile and pulque production. 
Individuals and private companies have also been the primary sources for modern 
technological innovations, while certain innovations can be sourced to government 
funded programs or industries that have mandatory governmental oversight. Political 
institutions in capitalist societies have evolved to take on regulatory roles in order to 
protect consumers, rather than to control the means of production to create wealth for 
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redistribution. Archaeological research has increasingly shown that the ancient world had 
similar independent or commercialized economic structures, but these structures were 
embedded in social institutions at various degrees much like they are today. For example, 
the economies of highly autocratic ancient kingdoms reflect similar wealth finance 
mechanisms of nation-state kingdoms such as Saudi Arabia and its royal family, which 
has absolute control over the country’s oil industry. One finding based on the 
comparative research of ancient and modern economies seems relevant to conclude this 
study: trickle-down economic policies and cultural beliefs or practices that support them 
have never benefitted the overwhelming majority of human individuals in their day-to-
day lives, and they are unlikely to improve future economic strife around the world. This 
study demonstrates through its diachronic comparison of domestic production strategies 
and consumption patterns that lithic economies flourished in prehispanic central Mexico 
thanks to the efforts of many enterprising and experimenting non-elite individuals. 
Commoners—not elites and social institutions—provided the overwhelming source of 
labor and innovation for ancient Mesoamerican economies. In this respect, the lithic 
economies of prehispanic central Mexico parallel the world’s most influential companies 
and their CEOs, who ultimately gain their accomplishments through the dedicated efforts 
of individual workers who provide their labor to economically support themselves and 
their households. 
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